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LETTER 


FROM  THE 

SECRETARY  OF  THE  TREASURY, 

COMMUNICATING 

The  Report  of  the  Superintendent  of  the  United  States  Coast  Survey . 


In  the  Senate  of  the  United  States,  April  18,  1860. 

Raolved,  That  there  be  printed,  in  addition  to  the  usual  number,  six  thousand  two  hundred  copies  of  the  Report  of  the 
Superintendent  of  the  Coast  Survey  for  the  year  1859;  1,200  copies  of  which  for  the  use  of  the  Senate,  and  5,000  for  distri¬ 
bution  by  said  Superintendent ;  that  the  same  be  printed  and  bound  with  the  charts  and  sketches,  in  quarto  form,  and  that 
the  printing  of  said  charts  and  sketches  shall  be  done  to  the  satisfaction  of  the  Superintendent  of  the  Coast  Survey. 

ASBURY  DICKINS,  Secretary, 


Treasury  Department,  February  6,  1860. 

Sir  :  I  have  the  honor  to  present,  for  the  information  of  the  House  of  Bepresentatives,  a 
report  made  to  the  Department  by  Professor  A.  D.  Bache,  Superintendent  of  the  United  States 
Coast  Survey,  stating  the  progress  in  that  work  during  the  year  ending  November  1,  1859, 
accompanied  by  an  engraved  map  showing  the  general  progress  made  in  the  survey  of  the 
Atlantic,  Gulf,  and  Pacific  coasts,  and  also  the  manuscript  map  prepared  at  the  Coast  Survey 
Office,  in  accordance  with  an  act  of  Congress  approved  March  3,  1853. 

With  great  respect,  your  obedient  servant,  • 

HOWELL  COBB, 

Secretary  of  the  Treasury. 

Hon.  John  C.  Breckinridge, 

President  of  the  Senate  of  the  United  States. 
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Wash  Flats.  Coast  of  Virginia,  59. 
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proaches  to  Sheepscot  river,  Me.,  41;  rock  determined  near 
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Winter  harbor,  Va.  Topography,  55. 
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In  Coast  Survey  Report  for  1858. 

Page  114,  line  19  from  bottom,  for  “  inspector"  read  ''Engineer.” 

Page  114,  line  16  from  bottom,  for  “in  the  harbor”  read  “oatiide  of  the  harbor.” 
Page  122,  after  “  tidal  obeerrations"  dele  “  with  the  odf-rtgioltrmg  tide  gauge." 
Page  279,  line  2  from  bottom,  for  “month"  read  “weirtA." 

In  Coast  Survey  Report  for  1859. 

Page  S6,  1st  line,  insert  “ i* '  before  “lira®  Minoris." 
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Coast  Survey  Station,  Cooper,  Washington  County,  Maine, 

September  23,  1859. 

Sir  :  In  compliance  with  the  law  of  1853,  and  with  the  regulations  of  the  Treasury  Depart¬ 
ment,  I  have  the  honor  to  present  my  report  on  the  progress  of  the  Coast  Survey  of  the  United 
States  during  the  surveying  year,  from  November  1,  1858,  to  November  1,  1859. 

As  the  scale  of  the  work,  depending  upon  the  amount  of  the  appropriation  made  for  its 
progress,  is  the  same  this  year  as  the  last,  the  report  will  go  over  nearly  the  same  extent  of 
ground  as  the  former  one.  A  general  view  of  the  progress  from  the  real  commencement  in 
1832,  to  the  present  time,  is  shown  in  a  map  prepared  for  the  purpose,  (Sketch  No.  36,)  and 
will  presently  be  referred  to  particularly. 

The  survey  has  again  been  in  progress  in  its  land  work,  hydrography,  or  office  work,  in  the 
twenty-two  seaboard  States,  and  Territories  of  the  United  States,  in  which  it  is  not  essentially 
completed. 

I  propose  to  retain  the.  same  divisions  in  the  present  report  as  in  those  immediately  preced¬ 
ing  it,  namely,  the  introduction,  the  description  of  operations,  and  the  Appendix. 

I.  The  introduction  discusses  briefly  the  progress  of  the  work  under  separate  heads  and 
gives  the  estimated  progress  for  the  next  year,  and  the  means  necessary  to  secure  it,  thus 
bringing  together  the  work  done  and  the  appropriation  required  for  that  amount  of  progress. 

IL  In  the  second  part  a  detailed  account  is  given  under  the  head  of  sections,  arranged 
geographically,  of  the  field,  hydrographic,  and  office  work  done  during  the  year.  The  sections 
are  numbered  from  one,  beginning  at  the  northeastern  boundary,  to  nine,  terminating  with  the 
southern  line  of  Texas,  and  including  the  Atlantic  and  Gulf  coast  of  the  United  States.  Sec¬ 
tions  ten  and  eleven,  including  the  western  coast,  begin  at  San  Diego,  and  terminate  at  the 
forty-ninth  parallel  of  latitude.  Under  each  head  the  work  is  described  in  the  general  order 
of  its  execution,  as  1.  Triangulation;  2.  Topography;  3.  Hydrography,  with  statistics  of  the 
several  operations,  and  other  particulars  relating  to  the  work.  Each  chapter  is  prefaced  by  a 
brief  reference  to  the  progress  made  in  the  sections,  and  by  a  statement  of  the  office  work 
pertaining  to  it. 

HI.  The  Appendix  contains  information  useful  to  navigators,  commercial  men,  surveyors, 
and  men  of  science,  with  such  lists  and  papers  relating  to  the  work  as  could  not  conveniently 
be  introduced  into  the  body  of  the  report.  It  is  subdivided,  for  purposes  of  ready  reference, 
into  the  following  heads:  1.  Field ,  hydrographic ,  and  office  details ,  embracing  general  lists  of 
the  parties  and  their  occupation  as  distributed  along  the  coast;  the  names  of  officers  of  the 
army  and  navy  attached  to  the  work;  data  furnished  from  the  archives  in  reply  to  applications 
made  within  the  year;  the  statistics  of  field  and  office  work;  a  list  of  surveys  made  on  the 
Western  Coast;  the  developments  made  in  the  course  of  the  regular  hydrography;  tide  tables 
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for  navigators,  and  a  table  of  the  depths  at  important  port  entrances  on  the  Atlantic,  Gulf,  and 
Western  Coast;  detailed  reports  of  work  performed  in  the  office  divisions;  lists  of  the  topo¬ 
graphical  and  hydrographical  sheets  registered  within  the  last  two  years;  and  lists  of  the  geo¬ 
graphical  positions  furnished  by  data  received  from  the  field  within  the  same  period.  2.  Special 
operations  and  scientific  discussions  relating  to  magnetism,  tides*  and  currents.  3.  Local  surveys , 
comprising  descriptions  of  special  localities,  their  topographical  features,  and  their  resources. 

4.  Miscellaneous  scientific  matters  relating  to  methods  and  instruments.  5.  Correspondence 
incidental  to  the  operations  of  the  survey .  6.  Light-house  matters  referred  to  the  Board  for  con¬ 

sideration. 

The  first  part  of  the  introduction  shows  the  progress  and  gives  the  estimates  for  the  next 
year’s  progress.  The  last  contains  remarks  upon  work  done,  and  especially  upon  the  parts 
which  are  not  referred  to  in  the  body  of  the  report. 

GEOGRAPHICAL  SECTIONS— ESTIMATES  OF  PROGRESS  AND  COMPLETION. 

In  my  report  for  1857  I  estimated  the  time  of  completion  of  the  work  on  the  Atlantic  and 
Gulf  at  from  ten  to  twelve  years,  estimating  upon  the  “present  resources  and  regular  rate  of 
progress,”  and  showed  how  this  could  be  accomplished  by  the  same  resources  from  the  direct 
estimates  and  the  aid  derived  from  the  Navy,  War,  and  Interior  Departments.  In  my  next 
report  I  stated  that  “the  available  means  from  different  sources  for  this  last  fiscal  year, 
(1858-  59,)  were  ninety  thousand  dollars  less  than  for  the  former,”  (1857-  58.)  “These 
appropriations  were  less  by  $30,000  than  those  for  the  previous  year,  1857-  58,  besides  which, 
no  appropriation  was  asked  by  the  Interior  Department  for  the  survey  and  marking  of  the 
Florida  keys,  and  of  the  islands  off  the  Western  Coast,  making  a  diminution  of  $90,000  in  the 
available  means  for  the  progress  of  the  survey  in  1858-  59.”  The  portion  of  this  reduction 
which  fell  upon  the  field  and  office  work  of  the  Atlantic  and  Gulf  sections  was  $40,000,  being 
about  eleven  per  cent.,  or  more  than  one-tenth,  requiring  an  increase  of  rather  more  than  one 
year  in  ten,  in  the  estimated  time  of  completion.  It  is  not  to  be  expected  that  this  decrease 
will  show  itself  in  a  marked  way  in  two  years,  except  in  those  sections  which  have  suffered 
most  from  it,  but  I  cannot  be  responsible  for  it  when  it  does  appear. 

I  have  carefully  revised  the  estimates  of  progress  and  completion  presented  in  my  report  of 
1856-’ 57,  and,  adopting  the  same  order  of  discussion  as  given  in  that  report,  now  proceed  to 
give  the  results,  which  will  be  found  in  accordance  with  the  statements  then  made. 

Section  I.  From  Passamaquoddy  hay  to  Point  Judith ,  including  the  coast  of  the  Stales  of  Maine , 
Neio  Hampshire,  Massachusetts,  and  Rhode  Island . — The  primary  triangulation  is  carried  to  the 
northeastern  boundary  of  the  United  States,  requiring  merely  the  occupation  of  certain  stations 
passed  by  in  order  to  advance  the  coast  work,  to  complete  the  original  scheme  from  Point 
Judith  (Rhode  Island)  to  the  limits  of  Maine. 

Three  secondary  triangulation  parties  will  finish  the  triangulation  in  six  years,  and  the  pro¬ 
gress  will  show  whether  this  is  the  best  course,  or  to  press  on  the  topography,  employing  only 
occasionally  a  third  triangulation  party,  so  as  to  complete  the  triangulation  in  seven  and  a  half 
to  eight  years.  The  completion  of  the  primary  work  of  this  section  will  give  means  from  the 
estimates  to  furnish  the  additional  topographical  parties  needed  to  keep  fully  up  with  the 
secondary  triangulation.  Two  hydrographic  parties  with  steam  vessels  and  one  with  a  sailing 
vessel  will  keep  the  hydrography  close  upon  the  triangulation  and  topography.  The  progress 
made  this  season  shows  that  there  will  be  no  difficulty  in  this  respect. 
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Allowing  a  margin  of  two  years  brings  us  to  the  estimate  of  my  report  for  1856— y  57,  namely, 
“ten  to  twelve  years”  from  that  date,  or  eight  to  ten  from  this,  even  without  the  additional 
year  already  referred  to. 

A  map  has  been  marked  off  with  the  limits  of  average  progress,  as  determined  by  the  statistics 
of  the  survey,  to  be  expected  in  the  triangulation  of  this  part  of  the  coast,  and  will  enable  me 
to  regulate  the  progress  accordingly.  In  two  years  the  same  may  be  done  for  the  topography 
and  hydrography. 

Section  II.  From  Point  Judith  to  Cape  Henlopen ,  including  the  coast  of  Connecticut ,  New  York , 
New  Jersey,  Pennsylvania,  and  part  of  Delaware. — The  parties  which,  from  time  to  time,  can 
be  spared  to  work  upon  the  rivers  of  this  section  and  upon  revision,  will  easily  bring  to  a  close 
the  small  portion  of  outstanding  work  within  the  time  estimated  for  the  completion  of  the  other 
sections. 

Section  III.  From  Cape  Henlopen  to  Cape  Henry,  including  the  coast  of  part  of  Delaware,  and 
the  coast  of  Maryland  and  part  of  Virginia.— The  remaining  work  in  this  section,  which  is  small, 
compared  with  that  already  executed,  between  one  and  two  tenths,  is  provided  for  in  the 
estimates  and  steadily  advancing.  It  will  easily  be  completed  within  the  time  named  for  the 
other  sections. 

Section  IV.  From  Cape  Henry  to  Cape  Fear ,  including  part  of  the  coast  of  Virginia  and  North 
Carolina. — The  primary  triangulation  of  Pamplico  sound  and  its  rivers,  not  commenced  at  the 
date  of  my  report  of  1856-  57,  has  had  on$  season’s  work  upon  it,  and  will  regularly  advance 
to  its  completion.  The  parties  are  provided  which  will  bring  all  the  work  of  this  section  to  a 
close  within  the  time  estimated  for  section  I,  and  that  without  burdening  other  parts  of  the 
survey.  The  plans  for  prospective  operations  are  quite  matured. 

Section  V.  From  Cape  Fear  to  the  St.  Mary's  river,  including  part  of  the  coast  of  North 
Carolina  and  the  coast  of  South  Carolina  and  Georgia. — The  same  number  of  parties  should  be 
kept  in  this  section  for  another  year  as  heretofore,  after  which  one  or  more  can  be  spared  for 
other  work,  and  yet  complete  the  section  in  the  time  required  for  section  I.  Two  secondary 
triangulation  parties  would  complete  that  work  in  five  years.  The  question  of  the  character  of 
the  primary  work,  and  of  bases  of  verification,  will  be  settled,  probably,  in  another  year, 
certainly  in  two.  The  hydrography  of  the  section  is  well  advanced,,  the  ocean  part  of  it 
especially. 

Section  VI.  From  St.  Mary's  river  to  St.  Joseph's  hay,  including  the  eastern  and  western  coasts 
of  the  peninsula  of  Florida,  and  the  Florida  reefs  and  keys. — The  expedient  of  a  line  across  the 
head  of  the  peninsula,  by  which  the  triangulations  of  the  Atlantic  and  Gulf  coasts  will  be 
connected,  changes  essentially  the  character  of  the  triangulation  necessary  around  the  peninsula, 
and  alone  renders  possible  the  completion  of  this  section  within  the  time  required  for  section  I. 
In  fact,  it  will  require  great  exertion  and  steady  execution  of  plans  to  succeed  in  this.  Throe 
triangulation  parties  on  the  eastern  side,  and  two  on  the  western,  will  be  required  to  make  this 
sure.  I  rely  upon  parties  available  after  two  years,  from  other  sections,  to  bring  up  any  arrears 
which  we  may  find  in  the  section;  but  it  may  be  most  prudent  to  add  a  year  to  my  estimate  of 
1857,  and  to  make  it  eight  to  nine  years  from  the  present  date,  which  is  the  same  limit  as  of 
section  I.  The  topography  keeps  well  up  with  the  triangulation,  and  so  does  the  hydrography, 
the  reef  being  nearly  completed,  so  that  the  time  of  completion  of  this  section  may  be  safely 
estimated  as  not  greater  than  for  section  I.  The  reduction  of  thirty  thousand  dollars,  furnished 
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by  the  Interior  Department  for  the  Land  Office  surveys  prior  to  1858  fell  heavily  upon  this 
section. 

Section  YII.  From  St.  Joseph's  hay  to  Mobile  bay,  including  part  of  the  coast  of  Florida  and 
the  coast  of  Alabama. — Of  this  section  I  stated  in  my  report  for  1857  as  follows:  “  This  was  the 
last  section  commenced,  and  it  is  perhaps  between  one -sixth  and  one-fifth  done.  It  will 
require  additional  force  to  put  it  through  in  ten  to  twelve  years.  This  may  probably  be  had 
as  the  Atlantic  sections  require  fewer  parties  to  bring  them  to  a  close;  but  I  cannot  foresee 
positively  yet.  Good  progress  has  been  made  since  we  commenced  this  work,  in  1852,  and 
there  are  three  centres  of  operation — near  Pensacola,  near  Apalachicola  and  St.  Mark’s,  and 
near  Cedar  Keys.  If  we  had  means  to  employ  a  steam  vessel  here  throughout  the  season  there 
would  be  no  doubt  of  the  completion  of  this  section  with  the  others.” 

I  shall  make  a  strong  effort  to  procure  an  additional  hydrographic  party  for  section  IX,  so 
that  the  steam  vessel  available  for  this  section  shall  be  constantly  employed  here.  No  effort 
shall  be  spared  to  bring  the  section  up  to  the  others  in  its  progress.  The  reduction  of  the 
appropriation  has  prevented  the  supply  of  an  additional  party  during  the  last  two  years. 

Section  VIII.  From  Mobile  bay  to  Vermilion  bay ,  including  the  coast  of  Mississippi  and  of  part 
of  Louisiana. — The  work  in  this  section  makes  steady  progress,  and  the  topography  is  kept 
close  to  the  triangulation,  being,  in  fact,  connected  with  it  generally.  With  the  force  now  in 
the  section  it  will  not  be  difficult  to  finish  the  triangulation,  as  estimated  in  1856-’57,  in  eight 
years  from  this  present  date,  and  to  complete  the  wprk  at  the  same  time  with  section  I.  As 
remarked  in  my  report  for  1856— J  57,  no  one  of  the  parties  at  work  here  can  be  spared  for  other 
sections,  if  this  one  is  to  be  completed  within  the  time  estimated. 

Section  IX.  From  Vermilion  bay  to  the  southwestern  boundary ,  including  part  of  the  coast  of 
Louisiana ,  and  the  coast  of  Texas. — In  my  former  report  I  supposed  that  additional  force  would 
be  required  to  complete  this  section  in  time,  and  I  am  now  sure  of  it.  It  may  lag  behind  the 
other  Gulf  sections,  unless  means  are  furnished  to  push  it  onward.  My  notes  show  that  I  had 
intended  to  furnish  another  triangulation  party  to  the  section,  had  means  sufficient  been 
available,  two  years  ago. 

western  coast. 

Sections  X  and  XI.  From  San  Diego  to  the  forty-ninth  parallel,  including  the  coast  of  California 
and  Oregon ,  and  that  of  Washington  Territory. — It  would  be  premature  to  attempt  to  estimate 
for  the  completion  of  this  work,  only  commenced  in  1850.  The  progress  has  been  quite 
satisfactory,  considering  that  the  appropriation  only  provides,  for  two  triangulations,  two 
topographical  parties,  another  for  triangulation  and  topography,  and  one  hydrographic  party. 
The  harbors  of  this  important  coast  have  been  surveyed,  except  those  of  Washington  Territory, 
only  a  part  of  which  are  yet  completed;  and,  besides  a  general  reconnaissance,  and  the 
important  work  connected  with  the  northwestern  boundary  between  the  United  States  and 
Great  Britain,  the  general  hydrography  has  been  steadily  prosecuted. 

GENERAL  STATEMENT  OF  PROGRESS. 

The  survey  on  the  Atlantic  and  Gulf  coast  is  nearly  two-thirds  done,  and  with  the  means 
appropriated  for  1857-  58  can  be  finished,  as  then  stated,  in  from  ten  to  twelve  years  from 
that  date.  The  revision  of  my  estimates  of  time  has,  as  already  stated,  confirmed  this  conclusion; 
and,  at  the  present  diminished  rate  of  appropriation,  we  shall  probably  fall  but  one  year  behind 
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that  period,  if  the  present  system  is  strictly  persevered  in  to  the  close.  In  my  report  of  last 
year  I  frankly  stated  the  difficulties  of  accomplishing  this  result,  and  the  circumstances  under 
which  alone  I  deemed  it  practicable.  I  would  merely  call  attention  to  these,  that  I  may  incur 
no  responsibility  not  properly  belonging  to  such  an  arduous  task. 

I  propose  now  to  state,  in  the  most  brief  form,  the  general  progress  of  the  survey.  It  will 
be  seen,  by  reference  to  the  general  progress  sketch,  (No.  36,)  that  the  triangulation  of  the 
Atlantic  coast  is  continuous  from  the  northeastern  boundary  of  the  United  States  to  Little  river, 
near  the  boundary  between  North  and  South  Carlina,  an  extent  of  more  than  twelve  hundred 
miles  measured  from  point  to  point,  and  a  proportional  part  of  the  whole  Atlantic  coast  of 
two-thirds,  as  estimated  in  the  same  way,  or  of  three-fourths  as  estimated  by  shore-line.  I  do 
not  mean  to  say  that  the  work  is  complete  between  these  limits,  because  the  secondary  triangu¬ 
lation  in  some  portions,  and  the  primary  in  others,  is  not  complete  ;  but  the  work  is  a  connected 
one,  and  as  such  is  available  for  preliminary  purposes.  With  an  interval  of  but  sixty  miles,  it  is 
again  connected  to  St.  Simon's  entrance,  on  the  coast  of  Georgia,  two  hundred  and  twenty 
miles,  leaving  an  interval  of  about  thirty  miles  to  the  St.  Mary's.  From  the  St.  John's  it  is 
nearly  complete  (with  an  interval  of  but  eight  miles)  to  Matanzas  river,  (St.  Augustine.)  Two 
parties  will  probably  be  at  work  this  winter,  advancing  towards  each  other,  from  St.  Augustine 
south  and  from  Indian  River  inlet  north ;  and,  as  soon  as  the  appropriation  will  admit,  a  third 
will  be  placed  here,  to  proceed  from  Indian  river  southward. 

In  the  aggregate,  the  secondary  triangulation  of  about  seven-eighths  of  the  Atlantic  coast  is 
completed. 

From  Cape  Florida  to  the  Marquesas  the  triangulation  is  continuous  one  hundred  and  seventy 
miles,  and  one  or  two  seasons  more  will  finish  the  intricate  work  of  the  inner  keys  and  coast  of 
Florida  bay.  The  triangulation  of  Charlotte  harbor  is  nearly  completed;  that  of  the  Gulf  coast 
extends  from  Chassahowitzka  river  to  Cedar  Keys — fifty  miles;  over  Ocilla  entrance;  then 
from  St.  Mark's,  beyond  Apalachicola,  to  Indian  Pass;  over  St.  Andrew's  bay;  then  from  the 
middle  of  Santa  Rosa  sound  to  Pensacola  entrance,  including  also  Pensacola  bay  and  its  prin¬ 
cipal  dependencies;  from  Mobile  entrance,  and  up  Mobile  bay  (westward)  to  Point  Fortune,  in 
Isle  an  Breton  sound,  one  hundred  and  thirty  miles,  and  through  Lake  Borgne  and  Lake  Pont- 
chartrain,  to  New  Orleans;  over  Bay  Rondo  and  the  passes  of  the  Mississippi,  and  over  Isle 
DerniSre  and  Caillou  bay;  over  Atchafalaya  and  East  Cote  Blanche  bays;  from  East  bay,  (Gal¬ 
veston,)  southward  and  westward,  over  Matagorda  and  Aransas  bays  and  their  dependencies, 
one  hundred  and  ninety  miles,  to  Aransas  Pass,  which  is  about  a  hundred  and  forty  miles  from 
our  southeastern  boundary. 

The  topography  and  hydrography  based  upon  these  triangulations  have  kept  close  pace  with 
them,  in  some  of  the  sections  requiring  the  communication  of  results  by  the  triangulation 
parties  to  the  topographical  parties,  and  in  others  by  both  triangulation  and  topographical 
parties  directly  to  the  hydrographic  parties  as  soon  as  completed  in  the  field. 

The  harbors  of  the  Western  seacoast  of  the  United  States,  and  many  of  the  more  important 
ones  in  the  vast  navigable  sounds  of  the  Pacific  coast,  have  been  surveyed,  and  the  general 
triangulation  from  San  Francisco  as  one  centre  and  Santa  Barbara  as  another,  over  Columbia 
river,  in  Oregon,  in  Washington  sound  and  its  dependencies,  the  Straits  of  Haro  and  Rosario 
and  the  islands  between,  to  the  northwestern  boundary  and  southward  into  Puget's  Sound,  have 
been  steadily  pushed  forward,  and  the  topography  and  hydrography  have  followed  closely. 

The  astronomical  work  has  been  kept  up  along  the  whole  coast,  as  far  as  the  progress  of  the 
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other  operations  rendered  advisable.  The  latitudes  and  longitudes  of  the  headlands  on  both 
coasts  have  been  determined,  and,  with  the  intermediate  stations,  these  make  a  total  of  seven 
thousand  one  hundred  and  seventy-eight  points  of  which  the  geographical  positions  have  been 
computed. 

Preliminary  determinations  of  longitude  from  Europe  have  been  made  by  the  best  methods 
known  to  science.  The  telegraphic  method  of  longitudes,  perfected  in  connexion  with  the 
survey,  has  enabled  us  to  connect  the  distant  point* — Calais,  in  .Maine,  and  New  Orleans,  in 
Louisiana — with  a  certainty  hitherto  impossible.  I  am  satisfied  that  a  few  signals  by  telegraph 
from  America  to  Europe  will  enable  us  to  determine  the  difference  of  longitude  with  a  degree 
of  accuracy  which  neither  long-continued  astronomical  observations  nor  the  transportation  of 
chronometers  have  yet  reached,  or  can  ever  reach.  This  is  one  of  the  works  specially  enjoined 
upon  the  Coast  Survey  by  the  plan  of  reorganization,  and  to  which  unvarying  attention  has 
been  directed  from  the  date  of  that  plan  until  the  present  time. 

The  tide  tables  for  navigators  (Appendix  No.  14)  have  been  further  revised  for  determining, 
by  simple  rules,  the  times  and  heights  of  high  and  low  water  in  our  different  ports. 

The  magnetic  elements,  so  important  to  the  navigator  and  surveyor,  have  been  further 
determined,  and  the  tables  now  contain  the  results  of  observations  made  at  over  two  hundred 
stations  on  all  parts  of  the  coast. 

No  less  than  three  hundred  and  thirteen  charts  or  sketches  of  harbors,  inlets,  shoals,  sounds, 
bays,  &c.,  have  been  drawn,  engraved,  and  published,  founded  upon  the  land  and  hydrographic 
work  of  the  survey. 


PROGRESS  FROM  NOVEMBER  1858  TO  NOVEMBER  1859. 

The  first  table  in  the  Appendix  (No.  1)  shows  the  distribution  of  the  parties  along  the  coast 
in  the  different  sections,  the  officers  employed,  and  the  general  limits  of  the  work  executed.  A 
map  of  each  section  shows  the  work  in  some  detail,  and  with  convenient  signs  to  denote  the 
several  operations.  I  give  in  this  connexion  a  condensed  account  of  the  progress  made  in 
the  field  and  office  work,  subdivided  according  to  the  eleven  geographical  sections  of  the 
survey. 

Section  I.  Coast  of  Maine ,  New  Hampshire ,  Massachusetts ,  and  Rhode  Island . — {Sketches  A  and 
A  bis ,  Nos.  1  and  2.) — The  primary  triangulation  has  been  extended  to  the  northeastern 
boundary  of  the  United  States,  Howard  mountain,  near  Machias,  and  Western  Ridge,  Cooper, 
Maine,  having  been  occupied  during  the  season.  Observations  for  latitude  and  azimuth,  and 
for  the  magnetic  elements,  have  been  made  at  the  same  stations,  and  the  base  on  Epping  Plain 
has  been  connected  with  the  general  triangulation.  Chamcook  has  been  occupied  for  the 
triangulation  of  Passamaquoddy  bay  and  the  St.  Croix.  The  secondary  triangulation  has  been 
continued  in  Penobscot  bay,  and  connected  with  that  extending  southward  and  westward,  over 
Muscongus  bay,  to  Damariscotta  river.  The  topography  of  Wiscasset  bay  has  been  completed, 
and  progress  made  in  that  of  Sheepscot  river.  The  plane  table  survey  of  the  Kennebec  river 
and  Merrymeeting  bay  has  been  nearly  completed,  and  that  of  Casco  bay  has  been  extended  east¬ 
ward  nearly  to  Harpswell.  That  of  Cape  Cod  bay  has  been  extended  east  and  west,  including 
the  shores  of  Barnstable  harbor,  Mass.,  and  verification  of  the  topography  done  in  the  section 
is  now  in  progress.  The  hydrography  has  been  extended  from  Cape  Newaggen  and  Damiscove 
island  to  Cape  Small  Point,  outside  of  Kennebec  entrance,  and  soundings  have  been  made  in 
Casco  bay  to  join  with  former  work  abreast  of  and  between  Portland  light  and  Green  island. 
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The  in-shore  hydrography  has  been  extended  from  Cape  Elizabeth  to  Kennebunkport,  Me.,  and 
soundings  have  been  made  between  the  Isles  of  Shoals,  N.  H.  Deep-sea  lines  have  been  run 
from  Cape  Ann,  across  Cashed  Ledge,  to  Seal  island,  N.  S.,  and  thence  by  traverses  to 
Machias,  Mount  Desert  rock,  Matinicus,  and  Manhegan  island,  to  Portland  entrance;  and  from 
Cape  Elizabeth  (southward)  to  Nausett  Centre  light,  Cape  Cod.  The  off-shore  hydrography 
has  been  continued  off  the  coast  of  Massachusetts.  Revision  work  has  been  done  in  Salem  and 
Hyannis  harbors,  and  work  for  the  examination  of  changes  in  parts  of  Boston  harbor.  Spe^jal 
magnetic  observations  have  been  made  at  Portland,  Me.,  Portsmouth,  N.  H.,  and  at  several 
stations  on  Cape  Ann,  Mass.  The  tidal  observations  at  Boston  have  been  continued,  and  a 
tidal  station  has  been  established  at  Eastport,  Me.  Experiments  with  a  new  pressure  tide- 
gauge  have  been  made  at  Charlestown,  Mass. 

The  drawing  and  engraving  of  additions  to  the  chart  of  Boston  harbor  have  been  completed, 
as  also  the  drawing  of  those  of  Portland  harbor,  Lynn  harbor,  and  a  new  edition  of  that  of 
Muskeget  channel;  and  the  engraving  of  the  preliminary  charts  of  Kennebec  river  and  Rock- 
port  harbor.  Progress  has  been  made  in  the  drawing  and  engraving  of  general  coast  chart  No. 
II,  from  Cape  Ann  to  Gay  Head,  and  of  preliminary  coast  chart  No.  3,  from  Gape  Small 
Point  to  Cape  Cod;  in  the  drawing  of  coast  maps  and  charts  No.  7,  from  Muscongus  bay  to 
Portland  harbor;  Nos.  9,  10,  and  11,  from  Cape  Neddick  to  Hyannis  harbor,  and  No.  14,  from 
Cuttyhunk  island  to  Block  island;  also  in  the  engraving  of  coast  maps  and  charts  Nos.  12  and 
13,  from  Monomoy  to  New  Bedford;  the  views  for  these  charts,  the  finished  maps  of  Kennebec 
river  and  Lynn  harbor,  and  the  new  edition  of  the  chart  of  Muskeget  channel. 

Section  H.  Coast  of  Connecticut,  New  York,  New  Jersey,  Pennsylvania,  and  part  of  Deiaware. — 
(Sketch  B,  No.  7.)— The  triangulation  of  the  Hudson  river  has  been  extended  from  Hudson 
northward,  to  connect  with  the  work  from  Albany  southward,  at  New  Baltimore,  and  additional 
points  have  been  determined  near  Yonkers.  The  topography  of  the  Hudson  has  been  con¬ 
tinued,  with  intervals,  north  from  the  former  limit  to  near  Sing  Sing  on  the  eastern  shore,  and 
to  Rock  mountain  on  the  western  shore,  including  the  delineation  of  the  Palisades;  that  of 
Harlem  river  has  been  completed,  and  that  of  Long  island,  back  of  Brooklyn  and  Williamsburg, 
and  in  the  vicinity  of  South  Jamaica,  has  been  filled  in.  The  outlines  of  the  new  piers  at  Sand 
Point  and  Great  Neck  have  been  traced.  The  hydrography  of  the  Hudson  river  has  been  in 
progress  from  Newburgh  north  to  Poughkeepsie.  A  resurvey  has  been  made  of  the  shore  off 
the  Battery,  New  York  city,  for  changes.  Magnetic  stations  have  been  occupied  at  Hartford, 
Conn.;  Springfield,  Chesterfield,  and  Deerfield,  Mass.;  and  at  Rutland,  Vt. ;  and  minute  current 
observations  have  been  made  off  the  western  end  of  Long  Island.  Tidal  observations  have 
been  continued  at  Brooklyn. 

Progress  has  been  made  in  the  drawing  and  engraving  of  coast  map  and  chart  No.  22,  New 
York  bay  and  harbor,  and  in  the  drawing  of  the  map  of  Hudson  river,  from  its  entrance  to  Sing 
Sing.  New  plates  of  the  middle  and  eastern  parts  of  the  chart  of  Long  Island  Sound  have 
been  engraved,  and  the  old  plate  of  the  chart  of  Captain’s  islands,  East  and  West,  has  been 
re-engraved. 

Section  HI.  Coast  of  Delaware,  Maryland,  and  part  of  Virginia. — (Sketch  C,  No.  9.) — The- 
triangulation  of  the  Potomac  river  has  been  extended  from  the  mouth  of  the  St.  Mary’s 
upwards,  to  the  vicinity  of  Britton’s  bay;  that  of  the  James  river  has  been  completed  by  work 
at  Hampton  Roads,  and  a  base  measured  near  Claremont  for  verifying  the  triangulation  of  the 
upper  James  river  and  of  the  Appomattox.  The  topography  of  the  outer  coast  of  Maryland 
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has  been  continued,  and  that  of  the  shores  of  Chincoteague  bay  completed.  The  shore  line  of 
the  Patuxent  has  been  traced  from  Holland’s  Point  to  Hall’s  creek,  and  that  of  the  St.  Mary’s, 
Maryland,  from  its  entrance  upward  to  Warehouse  Point,  nearly  completing  the  preliminary 
survey  of  those  rivers.  The  shores  of  the  James  river  have  been  traced  between  Westover 
and  Little  Brandon,  completing  the  preliminary  survey.  The  topography  of  the  western  shore 
of  Chesapeake  bay,  between  Rappahannock  river  and  Mobjack  bay,  has  been  nearly  completed. 
Sendings  have  been  nearly  completed  in  the  Patuxent  and  St.  Mary’s  rivers,  and  entirely  in 
the  James  river,  and  the  Big  and  Little  Annemessex,  dependencies  of  Tangier  sound.  Obser¬ 
vations  with  self*  registering  tide-gauges  have  been  kept  up  at  the  Washington  navy  yard 
and  at  Old  Point  Comfort. 

The  chart  of  York  river,  from  King’s  creek  to  West  Point,  has  been  drawn  and  engraved 
for  publication.  The  topography  and  lettering  of  coast  maps  and  charts  No.  31,  Chesapeake 
bay,  from  its  head  to  Magothy  river;  and  No.  33,  from  Hudson  river,  Maryland,  to  the 
Potomac;  of  the  finished  chart  of  Patapsco  river,  and  the  outlines  of  coast  map  and  chart  from 
Green  Run  inlet  to  Little  Machipongo  inlet,  (from  a  photographic  reduction,)  have  been 
engraved.  Progress  has  been  made  in  the  drawing  and  engraving  of  coast  maps  and  charts 
Nos.  35  and  36,  from  Pocomoke  sound  to  the  entrance  of  Chesapeake  bay;  in  the  drawing  of 
general  coast  chart  No.  IV,  from  Cape  May  to  Currituck  sound;  of  coast  maps  and  charts  Nos. 
28  and  29,  (the  latter  mainly  by  photography,)  from  Cape  Henlopen  to  Little  Machipongo 
inlet;  No.  33  Chesapeake  bay,  the  sheet  of  James  river,  from  Richmond  to  City  Point;  and 
coast  map  and  chart  No.  37,  from  Cape  Henry  to  Currituck  sound;  and  also  in  the  engraving 
of  coast  maps  and  charts  No.  32  Chesapeake  bay,  from  Magothy  river  to  the  Hudson,  Mary¬ 
land,  and  No.  34,  from  the  Potomac  to  Pocomoke  sound. 

Section  IV.  Part  of  the  coast  of  Virginia  and  of  North  Carolina . — (Sketch  D .  No.  15.) — The 
primary  triangulation  over  Pamplico  sound  has  been  commenced.  The  triangulation  of  verifica¬ 
tion  near  New  Inlet,  Cape  Fear,  has  been  continued.  The  topography  of  the  coast  of  Virginia, 
between  Currituck  sound  and  4Cape  Henry,  has  been  completed.  In-shore,  hydrography  on 
the  coast  of  North  Carolina  has  been  extended  from  Bogue  inlet,  southward  and  westward,  to 
New  River  inlet,  and  lines  of  soundings  run  between  Cape  Henry  and  Cape  Hatteras,  and 
observations  in  the  Gulf  Stream  made  in  the  vicinity  of  Cape  Lookout. 

Comparative  charts  of  the  Cape  Fear  entrances,  showing  the  changes  from  1851  to  1858, 
and  diagrams,  illustrating  Gulf  Stream  explorations,  have  been  drawn,  and  the  former  engraved 
upon  stone,  under  the  direction  of  the  Superintendent  of  Public  Printing.  Progress  has  been 
been  made  in  the  drawing  and  engraving  of  preliminary  coast  chart  No.  11,  from  Cape  Hatteras 
to  Cape  Lookout;  in  the  drawing  of  No.  12,  from  Cape  Lookout  to  Cape  Fear;  in  that  of  coast 
map  and  chart  No.  48,  from  Bogue  inlet  to  Barren  inlet;  and  in  the  engraving  of  coast  maps 
and  charts  Nos.  40  and  41,  Albemarle  sound. 

Section  V.  Coast  of  part  of  North  Carolina  and  coast  of  South  Carolina  and  Georgia . — (Sketch  E% 
No.  16.) — Astronomical  and  magnetic  observations  have  been  made  at  Cape  Fear  entrance,  and 
the  latitude,  azimuth,  and  magnetic  elements  have  been  determined  at  Port  Royal  station.  The 
‘triangulation  has  been  extended  south  and  west  from  Shallotte  inlet  to  the  boundary  between 
North  and  South  Carolina,  and  the  shore  line  traced  in  connexion  with  it;  signals  have  been 
erected  and  lines  prepared  for  extending  the  primary  work  south  and  west  of  the  Edisto  base;  the 
triangulation  of  Beaufort,  Chechessee,  and  Colleton  rivers,  South  Carolina,  has  been  made,  and 
that  from  Sapelo  base  extended  southward  across  Doboy  and  Altamaha  entrances  to  St.  Simon’s 
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sound.  The  topography  has  been  continued  southward  and  westward  from  Shallotte  inlet;  the 
preliminary  survey  between  St,  Helena  sound  and  Savannah  river  has  included  the  shore  lines  of 
Port  Royal  sound  and  the  entrances  of  Beaufort,  Broad,  Chechessee,  and  Colleton  rivers,  and 
Calibogue  sound.  The  topography  of  St.  Catharine’s  sound  has  been  nearly  completed.  The 
hydrography  has  been  continued  in-shore  from  Cape  Fear  entrance  to  Tubb’s  inlet,  N.  C.,  and 
the  off-shore  between  Cape  Fear  and  Charleston  harbor.  Soundings  have  been  completed  in 
Bull’s  bay,  S.  C.,  and  a  resurvey  of  Port  Royal  entrance  has  been  made.  The  hydrography 
of  the  Chechessee  and  Colleton  rivers,  S.  C.,  has  been  completed,  and  also  that  of  Sapelo 
entrance  and  approaches.  Tidal  observations  have  been  kept  up  in  Charleston  harbor. 

In  the  drawing  and  engraving  divisions  additions  have  been  made  to  the  chart  of  Charleston 
harbor.  The  chart  of  Sapelo  sound  has  been  drawn  and  engraved,  and  the  engraving  of 
preliminary  coast  chart  No.  14,  from  Cape  Romain  to  Savannah  river,  has  been  in  hand. 
Progress  has  been  made  in  the  drawing  of  coast  maps  and  charts  No.  53.,  from  Charleston 
harbor  to  St.  Helena  sound;  and  No.  58,  from  St,  Mary’s  river  to  the  St.  John’s,  Florida;  and 
in  that  of  the  chart  of  Ossabaw  sound. 

Section  VI.  Coasts  reef s,  and  keys  of  Florida . — (Sketches  F ,  Nos .  20  and  21.) — The  trian¬ 
gulation  along  the  air  line  from  Fernandina  to  Cedar  keys  has  been  continued  to  Waldo  station. 
A  preliminary  base  has  been  measured  near  St.  Augustine,  and  the  triangulation  has  been 
carried  north  towards  Diego  plains.  A  preliminary  base  has  been  measured  at  Indian  river 
inlet,  Florida,  and  signals  erected  for  the  triangulation  north  and  south  of  Fort  Capron.  The 
triangulation  of  the  inner  bays  has  been  extended  eastward  from  Lignum  Vitas  to  Pigeon 
key  Florida  reef ;  and  that  of  Charlotte  harbor  has  been  extended  'from  Captiva  pass  north¬ 
ward  to  Punta  Gorda.  The  topography  of  the  western  shores  of  Key  Biscayne  and  Cards’ 
sounds  has  been  completed,  as  also  on  the  western  side  of  Key  Largo,  and  the  survey  made  of 
numerous  keys  between  Lignum  Vitae  and  Oyster  keys.  The  topography  of  Charlotte  harbor 
has  been  continued  northward  from  the  former  limit  to  Boca  Grande.  The  hydrography  of  the 
Florida  reef  has  been  continued  from  Eagle  cove  to  Coffin’s  Patches;  the  Gulf  Stream  has 
been  explored  through  the  Florida  channel,  and  soundings  made  for  depth  and  temperature 
in  sections  across  it,  from  Carysfort  light-house,  Sombrero  key,  and  the  Tortugas.  Tidal 
observations  have  been  continued  at  St.  Mary’s  river  entrance,  Tortugas,  Charlotte  harbor, 
and  Egmont  key,  (Tampa.) 

Progress  has  been  made  in  the  drawing  and  engraving  of  coast  map  and  chart  No.  68, 
Florida  reef,  from  Key  Biscayne  to  Carysfort  reef;  and  in  the  drawing  of  Nos.  70,  71,  and  72, 
Florida  reefs  and  keys,  from  Long  key  to  the  Marquesas. 

Section  VII.  Part  of  the  western  coast  of  Florida . — (Sketch  G ,  No.  23.) — The  triangulation 
has  been  carried  from  Crystal  reef  southward  to  the  vicinity  of  Bayport;  has  been  continued 
from  St.  George’s  sound  to  St.  Mark’s  harbor,  and  from  Pensacola  bay  into  Santa  Rosa  sound. 
The  topography  has  been  continued  nearly  over  the  same  limits.  The  hydrography  has 
included  a  verification  of  the  work  at  Cedar  keys,  and  that  at  the  eastern  entrance  of  St. 
George’s  sound,  including  the  new  channel  (Duer’s)  passing  near  Dog  island.  Tidal  observa¬ 
tions  have  been  kept  up  at  Cedar  keys,  and  at  Warrington,  Pensacola  harbor. 

The  drawing  and  engraving  of  the  preliminary  chart  of  the  eastern  part  of  St.  George’s 
sound  have  been  completed,  as  also  the  engraving  of  the  preliminary  chart  of  Pensacola 
harbor.  The  drawing  of  the  preliminary  chart  of  Apalachicola  bay  has  been  finished  at  the 
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office,  and  since  engraved  on  stone,  under  the  direction  of  the  Superintendent  of  Public 
Printing. 

Section  VIII.  Coast  of  Alabama,  Mississippi,  and  part  of  Louisiana . — (Sketch  H,  No.  26.) — 
The  triangulation  of  Isle  au  Breton  sound  has  been  continued  southward  to  Point  Fortuna; 
progress  has  been  made  in  that  of  Passe  a  Loutre;  the  SE.  Pass  of  the  Mississippi  and  of  Bay 
Rondo,  and  that  of  Cote  Blanche  bay,  has  been  extended  westward  nearly  to  the  entrance  of 
Vermilion  bay.  The  topography  of  the  shores  of  Lake  Pontchartrain  has  been  continued,  and 
that  of  Isle  au  Breton  sound  has  nearly  kept  pace  with  the  triangulation;  that  of  the  SE.  Pass 
of  the  Mississippi  has  been  executed,  and  that  of  Cote  Blanche  bay  has  kept  pace  with  the 
triangulation.  The  hydrography  of  Passe  a  Loutre  has  been  executed,  and  that  of  Atchafalaya 
and  Cote  Blanche  bay  east  completed.  Some  deep-sea  lines  of  soundings  have  been  run  in 
the  Gulf  of  Mexico. 

The  preliminary  chart  of  Atchafalaya  bay  has  been  drawn  and  engraved,  and  the  engraving 
of  coast  maps  and  charts  Nos.  91  and  92,  Mississippi  sound  and  Mobile  bay,  from  Bon  Secours 
bay  to  Grand  island,  has  been  in  progress. 

Section  IX.  Coast  of  part  of  Louisiana  and  coast  of  Texas. — ( Sketch  I,  No.  28.) — The  trian- 
galation  has  been  carried  from  Matagorda  entrance  southward  and  westward  over  Espiritu 
Santo,  San  Antonio,  Aransas,  and  Capano  bays,  and  their  dependencies.  The  topography  has 
been  extended  along  the  shores  of  Espiritu  Santo  and  San  Antonio  bays,  and  part  of  Mata¬ 
gorda  island.  The  hydrography  of  Matagorda  bay  has  been  completed  between  the  city  and 
Palacios  point. 

The  reconnaissance  sketch  of  the  entrance  to  Brazos  river  has  been  drawn  and  engraved, 
and  progress  has  been  made  in  the  drawing  and  engraving  of  coast  maps  and  charts  Nos.  106 
and  107,  from  Galveston  bay  to  Matagorda  bay;  also  in  the  drawing  of  coast  maps  and  charts 
No.  105,  Galveston  bay,  and  No.  108,  Matagorda  bay.  A  general  reconnaissance  sketch  of 
part  of  the  coast  of  Texas,  from  Matagorda  bay  to  Aransas  Pass,  has  been  drawn  at  the  office, 
and  was  engraved  on  stone,  under  the  direction  of  the  Superintendent  of  Public  Printing. 

Section  X.  Coast  of  California. — [Sketches  J  and  J  his,  Nos.  30  and  31.) — The  primary  trian¬ 
gulation  in  the  vicinity  of  the  San  Pedro  base  has  been  revised,  and  the  secondary  triangulation 
of  San  Pedro  harbor  executed,  as  also  that  of  the  northern  part  of  Santa  Rosa  island,  Santa 
Barbara  channel.  The  primary  triangulation  from  San  Francisco  entrance  has  been  extended 
northward  to  Sulphur  Peak,  and  the  secondary  connected  with  it  carried  over  Drake* s  bay  and 
Point  Reyes.  The  positions  of  the  Farrallones  have  been  determined  by  triangulation. 
Crescent  City  harbor  has  been  triangulated.  The  topography  has  included  the  harbor  of  San 
Pedro,  part  of  Santa  Cruz  island,  and  Crescent  City  harbor.  The  hydrography  of  San  Pedro 
harbor  has  been  completed,  and  soundings  off  the  approaches  to  the  Golden  Gate  nearly  so.  A 
resurvey  has  been  made  of  Humboldt  bay,  and  the  hydrography  of  Crescent  City  harbor  executed. 
The  regular  tidal  observations  have  been  kept  up  at  San  Diego  and  near  San  Francisco. 

The  engraving  of  the  charts  of  San  Diego  bay,  Mare  Island  strait,  and  Humboldt  bay  has 
been  completed,  and  also  the  drawing  and  engraving  of  the  chart  of  the  entrance  to  San  Fran¬ 
cisco  bay.  Progress  has  been  made  in  the  engraving  of  the  chart  of  San  Pablo  bay,  and 
additions  have  been  made  to  the  reconnaissance  chart  of  the  Western  Coast.  The  map  of 
San  Francisco  city  has  been  engraved  on  stone,  under  the  direction  of  the  Superintendent  of 
Public  Printing. 

Section  XI.  Coast  of  Oregon  and  that  of  Washington  Territory . — ( Sketch  K,  No.  34.) — The 
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triangulation  of  the  Gulf  of  Georgia  has  been  continued,  stations  on  Point  Roberts  being 
connected  with  others  on  Galiano  island  above  the  forty-ninth  parallel.  Hydrographic  recon- 
naisances  have  been  made  at  the  entrances  to  the  Coquille  river,  Oregon,  and  at  Gray's  harbor, 
W.  T.,  and  general  duty  has  been  performed  in  connection  with  requirements  of  the  commis¬ 
sioner  on  the  northwestern  boundary.  The  regular  tidal  observations  at  Astoria  have  been 
continued. 

A  new  edition  of  the  reconnaissance  sketch  of  Canal  de  Haro  and  Strait  of  Rosario,  and  the 
chart  of  Port  Townshend,  have  been  drawn  and  engraved,  and  the  engraving  of  the  charts  of 
Port  Gamble  and  Semiahmoo  bay  has  been  completed. 

MAPS  AND  CHARTS. 

A  series  of  projects  of  maps  and  charts,  on  suitable  scales,  has  been  prepared,  for  which  the 
work  now  affords  materials  on  the  Atlantic  and  Gulf  coasts.  The  projects  for  coast  maps  and 
charts  on  the  scale  of  TrJ as  described  in  my  report  of  last  year,  are  one  hundred  and 
thirteen  in  number,  embracing  forty-two  connected  series.  Those  for  the  set  of  general  coast 
charts,  on  the  scale  of  nnfawi  are  sixteen  in  number;  and  for  a  set  of  preliminary  charts,  on 
the  scale  of  the  projects  are  thirty-three  in  number. 

The  preliminary  charts,  with  preliminary  editions  of  harbor  and  other  maps  and  charts, 
enable  us  to  keep  up  with  the  work  of  each  year.  The  electrotype  process  is  especially 
valuable  in  enabling  us  to  carry  on  this  work  without  loss  of  the  previous  portions  of  the 
engraving.  The  application  of  photography,  which  is  very  far  advanced,  is  making  great 
changes  in  the  facilities  for  reducing  maps  and  charts.  In  another  place  I  will  present,  at 
more  length,  a  statement  of  our  progress  in  this  application. 

Sixty-seven  sheets  have  been  worked  upon  in  the  drawing  division  within  the  past  year. 
Of  this  number,  two  are  finished  charts,  twenty-three  finished  maps  and  charts,  thirteen 
finished  maps,  six  preliminary  charts,  two  comparative  charts,  nineteen  sketches,  and  two 
sheets  of  diagrams.  Thirty  sheets  have  been  completed  and  thirty-seven  are  in  progress.  Of 
those  completed,  four  are  finished  maps,  three  preliminary  charts,  two  comparative  charts, 
nineteen  sketches,  including  those  showing  field  progress,  and  two  sheets  of  diagrams. 

In  the  engraving  division,  five  first-class  maps  and  new  editions  of  three  have  been  com¬ 
pleted  during  the  year,  and  twenty-one  have  been  in  progress.  Of  these  last,  eleven  were 
commenced  in  former  years  and  ten  in  the  present  year.  Eleven  second-class  maps  or  charts 
and  sketches  have  been  completed  within  the  year,  nine  of  which  were  begun  in  the  present 
year,  and  six  of  the  same  class  are  in  progress.  These,  with  five  plates  of  diagrams,  give  a 
total  of  twenty-four  completed  and  thirty-two  in  progress,  or  of  fifty-six  plates  engraved  or 
engraving  within  the  year.  In  addition  to  those  engraved  upon  copper,  five  charts  and 
sketches  have  been  engraved  upon  stone,  under  the  direction  of  the  Superintendent  of  Public 
Printing.  The  complete  list,  giving  the  titles  of  the  maps  and  charts,  will  be  found  in  Appen¬ 
dix  No.  17.  The  general  list  of  all  the  maps,  charts,  and  sketches  engraved  up  to  the  present 
date  also  accompanies  the  same  Appendix.  It  includes  two  hundred  and  ninety-nine  titles,  of 
which  sixty  are  first-class  maps.  The  list  is  exclusive  of  twenty  progress  sketches  which  have 
been  engraved,  and  receive  additions  from  year  to  year,  as  the  field-work  advances. 

The  following  list  contains  the  titles  of  maps  and  charts,  finished  and  preliminary,  and  of 
sketches  and  diagrams,  accompanying  this  report,  arranged  geographically.  The  letters  in 
the  margin  refer  to  the  different  sections ;  A  to  Section  I,  B  to  Section  II,  and  so  on.  The 
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numbers  on  the  maps,  charts,  and  sketches  correspond  with  those  in  the  list  which  contains 
five  finished  charts,  fifteen  preliminary  charts,  and  twenty  sketches  and  diagrams. 

1.  — A.  Progress  sketch,  Section  I,  (primary  triangulation.) 

2.  — A  bis .  Progress  sketch,  Section  I,  (secondary  triangulation,  topography,  and  hydrography.) 

3.  —  Seacoast  of  Maine,  from  Kennebec  entrance  to  Portland. 

4.  —  Portland  harbor. 

5.  —  Lynn  harbor,  Mass. 

6.  —  Muskeget  channel,  (new  edition.) 

7.  — B.  Progress  sketch,  Section  II. 

8.  —  Hempstead  harbor,  Long  Island  Sound. 

9.  — 0.  Progress  sketch,  Section  III. 

10.  —  Chesapeake  bay  (sheet  No.  4)  from  Potomac  river  to  Pocomoke  sound. 

11.  —  Chesapeake  bay  (sheet  No.  5)  from  Pocomoke  sound  to  York  river  entrance. 

12.  —  Chesapeake  bay  (sheet  No.  G)  from  York  river  entrance  to  Cape  Henry. 

13.  —  Patuxent  river,  Md. 

14.  —  St.  Mary’ 8  river,  Md. 

15.  — 1).  Progress  sketch,  Section  IY. 

16.  — E.  Progress  sketch,  Section  Y. 

17.  —  Bulhs  bay,  S.  C.,  (new  edition.) 

18.  —  Port  Royal  entrance  and  approaches,  S.  C. 

19.  —  Sapelo  sound  and  approaches,  Ga. 

20.  — F.  Progress  sketch,  Section  YI. 

21.  — F  bis.  Progress  sketch,  Section  YI,  (Florida  reefs  and  keys.) 

22.  —  Florida  reefs  and  keys  from  Newfound  harbor  key  to  Boca  Grande  key. 

23.  — G.  Progress  sketch,  Section  VII. 

24.  —  Cedar  keys,  (new  edition.) 

25.  —  St.  George’s  sound,  Fla.,  (eastern  part.) 

26.  — H.  Progress  sketch,  Section  VIII. 

27.  —  The  Rigolets,  La. 

28.  —  I.  Progress  sketch,  Section  IX. 

29.  —  Coast  of  Texas  and  Matagorda  bay. 

30.  — J.  Progress  sketch,  Section  X,  (lower  part.) 

31.  — J  bis.  Progress  sketch,  Section  X,  (upper  part.) 

32.  —  San  Pedro  harbor,  Cal. 

33.  —  Crescent  City  harbor,  Cal. 

34.  — K.  Progress  sketch,  Section  XI. 

35.  —  Diagrams  illustrating  the  distribution  of  temperature  in  the  Florida  straits. 

36.  —  Sketch  showing  general  progress  in  the  survey  of  the  Atlantic,  Gulf,  and  Pacific 

coasts. 

37.  —  Diagrams  illustrating  the  results  of  magnetic  observations  at  Girard  College,  Phila¬ 

delphia. 

38.  —  Lines  of  equal  magnetic  variation  for  the  year  1858. 

39.  —  Trowbridge’s  apparatus  for  deep-sea  soundings. 

40.  —  Mitchell7  s  apparatus  for  measuring  currents  and  improved  pile  for  sea  structures. 

Constant  efforts  have  been  made  to  obtain  a  set  of  progress  sketches  better  suited  to  popular 
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use,  and  yet  useful  for  the  purposes  of  the  office.  I  believe  that  this  may  be  accomplished  for 
the  next  report,  a  plan  which  meets  my  approval  having  been  finally  hit  upon  after  much 
experimenting. 

The  application  of  photography  to  the  regular  reduction  of  our  maps  and  charts  has  made 
good  progress.  It  is  estimated  that  the  cost  of  reducing  one  of  our  sea-coast  charts  by  photo¬ 
graphy  is  but  about  one-fourth  of  that  by  the  pencil  and  pen.  The  questions  yet  unsolved  in 
this  application  are  merely  questions  of  detail,  and  it  is  to  be  considered  as  one  of  the  processes 
fully  applicable  to  the  reduction  of  our  maps  and  charts  for  engraving,  no  important  difficulty 
in  relation  to  which  remains  to  be  mastered.  The  report  of  the  assistant  in  charge  of  the  office, 
and  of  George  Mathiot,  esq.,  in  charge  of  the  photographic  operations,  give  many  important 
particulars  in  this  matter,  (Appendix  No.  17.)  Prints  have  been  produced  of  reduced  maps 
in  which  the  severest  tests  could  detect  no  error  beyond  the  tolerated  limits. 

Mr.  Mathiot  is  of  opinion  that  we  can  profitably  publish  many  of  our  preliminary  maps  by 
the  photographic  process  without  engraving  at  all,  by  issuing  copies  of  the  photographic 
prints  themselves.  Experiments  will  be  made  upon  this  at  the  earliest  date  practicable. 

The  operation  of  putting  the  print  of  the  reduced  map  directly  upon  the  copper,  so  as  to 
avoid  an  intermediate  tracing  by  the  engraver,  those  of  photo -lithography,  and  others,  are  in 
the  course  of  experiment.  Some  successful  trials  have  been  made  of  photographing  microscopic 
objects  from  the  specimens  of  bottom  of  the  sea  collected  in  sounding. 

ESTIMATES  FOR  THE  FISCAL  YEAR  1860-’ 61. 

The  estimates  are  in  the  usual  form  which  attaches  the  work  to  be  done,  to  the  expenditure 
necessary  to  accomplish  it,  and  so  indicates  the  rate  at  which  the  survey  is  to  be  prosecuted, 
a  larger  expenditure  being  required  to  finish  the  work  sooner,  a  smaller  decreasing  the  work  to 
he  done,  and  therefore  involving  the  time  of  completion.  I  have  already,  in  last  year's  report, 
called  attention  to  the  fact  that  the  entire  appropriation  for  the  fiscal  year  1857-  58,  exceeded 
by  $90,000  (including  the  means  furnished  by  the  Land  Office)  that  of  the  fiscal  year  1858-  59, 
which  was  the  same  as  that  of  1859-  60,  the  item  for  the  pay  of  engineers  being  introduced 
on  the  withdrawal  of  naval  engineers  from  the  work. 

As  it  is  absolutely  essential  in  such  a  work  to  have  latitude  in  regard  to  the  details  of 
progress  of  operations  in  order  to  conduct  it  efficiently,  the  sums  assigned  for  the  several  sec¬ 
tions  are  joined  in  the  acts  of  appropriation  into  one,  allowing  to  the  Treasury  Department, 
which  controls  by  law  the  direction  for  the  work,  and  under  which  the  Superintendent  acts, 
discretion  in  details,  and  merely  confining  the  separate  expenditures  to  the  great  divisions  of 
the  work,  as  the  Atlantic  and  Gulf  Coast;  the  Florida  Coast,  reefs,  and  keys;  and  the  Western 
Coast.  The  whole  of  the  expenditures  for  field  and  office  work,  including  the  pay  of  the 
civilians  employed,  is  brought  into  these  estimates.  They  include  the  expense  of  deducing 
the  results,  and  drawing  and  engraving  the  maps,  as  well  as  of  the  surveys  in  the  field. 

These  estimates  suppose  the  same  aid  from  the  War  and  Navy  Departments  as  heretofore. 
Should  any  part  of  this  be  withheld,  the  proportionate  progress  of  the  survey  must  of  necessity 
be  diminished. 

The  estimates  were  reduced  in  1857-  58,  during  the  great  stress  upon  the  treasury,  and 
have  not  since  been  raised  to  their  former  level.  This  involves  a  less  rapid  completion  of  the 
work  than  the  former  rate,  but  in  the  uncertainty  in  regard  to  the  means  for  the  fiscal  year,  I 
have  not  ventured  to  recommend  an  increase.  The  several  items  now  presented  are  the  same 
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in  amount  as  have  twice  met  the  approval  of  Congress.  An  additional  item,  as  compared  with 
the  last  two  years,  for  fuel  and  quarters  for  officers  of  the  army  serving  on  the  work,  is  to  pay 
the  emolument  derived  bylaw  and  no  longer  paid  by  the  Quartermasters  Department  from  the 
general  appropriation  for  fuel  and  quarters  of  the  army.  It  is  not  a  new  item,  but  is  intended 
to  replace  the  balance  of  a  former  appropriation  which  permitted  its  omission  in  the  estimates 
of  last  year  and  the  year  before,  during  the  straightened  condition  of  the  treasury.  This 
balance  is  now  exhausted. 

The  assistant  in  charge  of  the  work  across  the  Florida  line,  Captain  M.  L.  Smith,  U.  S. 
Topographical  Engineers,  advises  me  that  the  cost  may  be  greater  than  was  originally  esti¬ 
mated  by  the  officer  who  made  the  reconnaissance.  I  have,  however,  preferred  to  extend  the 
time  for  completing  the  work  rather  than  to  ask  an  increase  of  the  item  for  its  execution. 
Even  if  Captain  Smith’s  present  estimate  should  be  exceeded,  the  cost  of  the  work  will  not 
reach  one-fourth  that  of  a  continuous  main  triangulation  around  the  coast,  such  as  would  be 
needed  to  connect  the  main  work  on  the  Atlantic  and  Gulf  of  Mexico. 

No  item  of  the  estimates  has  been  increased.  That  for  the  Western  Coast  has  proved 
sufficient  to  keep  the  usual  number  of  parties  there  in  consequence  of  the  work  executed  under 
the  law  for  the  Northwestern  Boundary  Commission. 

Estimates  in  detail. 

For  general  expenses  of  all  the  sections,*  namely:  rent,  fuel,  materials  for  drawing, 
engraving  and  printing,  and  ruling  forms;  binding;  transportation  of  instruments, 
maps,  and  charts;  for  miscellaneous  office  expenses,  and  for  the  purchase  of  new 

instruments,  books,  maps  and  charts . . .  $19,000 

Section  I.  Coast  of  Maine ,  New  Hampshire ,  Massachusetts,  and  Rhode,  Island .  Field¬ 
work. — To  continue  the  primary  triangulation  in  this  section  and  to  make  the 
necessary  astronomical  and  magnetic  observations  connected  with  it;  to  extend 
the  secondary  triangulation  up  the  Penobscot  river  and  along  the  coast  eastward 
from  Penobscot  bay ;  east  from  Pemaquid  over  Muscongus  bay,  and  over  the  penin¬ 
sula  between  the  Kennebec  and  Sheepscot  rivers,  and  of  the  coast  east  of  those  rivers; 
to  Commence  the  topography  of  Penobscot  bay,  and  to  continue  that  between  Ken¬ 
nebec  river  and  Casco  bay ;  to  continue  the  topography  of  Cape  Cod  bay ;  to  com¬ 
plete  the  hydrography  near  the  Isles  of  Shoals,  New  Hampshire;  to  continue  the 
in  and  off-shore  hydrography  of  the  coast  of  Maine,  from  the  Kennebec  entrance 
eastward,  and  of  the  ledges  off  the  coast  of  Maine;  to  make  such  tidal  observa¬ 
tions  as  may  be  necessary:  Office-work, — To  make  the  computations  connected 
with  field-work;  to  commence  the  drawing  and  engraving  of  the  chart  of  Penobscot 
bay,  and  that  of  Casco  bay;  to  continue  the  drawing  and  engraving  of  general  coast 
chart  No.  II,  from  Cape  Ann  to  Gay  Head,  and  preliminary  coast  chart  No.  3,  from 
Cape  Small  Point  to  Cape  Cod ;  to  complete  the  drawing  and  engraving  of  the  chart 
of  Sheepscot  river ,  and  the  sketches  of  the  section;  to  complete  the  drawing  and 
engraving  of  coast  map  and  chart  No.  9,  from  Cape  Neddick  to  Cape  Ann ;  the 
engraving  of  that  of  Kennebec  river,  Lynn  harbor,  and  coast  maps  and  charts  Nos. 

12,  13,  and  14,  from  Nantucket  sound  to  Narragansett  bay ;  to  continue  the  draw- 

°Viz:  of  all  included  in  thig  item,  inclusive  of  Sections  I  to  IX,  and  exclusive  of  Section  VI. 
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ing  of  coast  map  and  chart  No.  7,  from  Muscongus  lay  to  Portland  harbor ;  the 
engraving  of  the  chart  of  Portland  harbor ,  and  of  coast  map  and  chart  No.  10, 
from  Cape  Ann  to  Plymouth ;  and  to  commence  the  drawing  of  coast  map  and 
chart  No.  8,  from  Portland  harbor  to  Kennebwik  harbor ,  and  draw  and  engrave 

tidal  diagrams,  will  require . 

Section  II.  Coast  of  Connecticut ,  New  York ,  New  Jersey ,  Pennsylvania ,  and  Dela¬ 
ware.  Field-work. — To  complete  the  triangulation  of  the  Hudson  river,  and  to 
commence  that  of  the  Connecticut;  to  continue  the  topography  of  the  shores  of 
the  Hudson ,  and  to  complete  that  of  the  approaches  to  New  York  harbor ;  to  con¬ 
tinue  the  hydrography  of  the  Hudson ,  commence  that  of  the  Connecticut  river ,  and 
execute  miscellaneous  work  of  revision  in  the  section:  Office-work, — To  make 
the  computations  required;  to  commence  the  drawing  of  the  charts  of  Hudson 
river ,  Nos.  2  and  4,  from  Sing  Sing  north  and  Troy  south;  to  draw  and  engrave 
the  tidal  diagrams  and  sketches  of  the  section;  to  continue  the  engraving  of 
coast  map  and  chart  No.  21,  New  York  bay  and  harbor ,  and  the  finished  map  of 
Hudson  river  from  the  entrance  to  Sing  Sing ;  and  to  commence  the  drawing  and 

engraving  of  a  chart  of  Connecticut  river ,  will  require . . . 

Section  III.  Coast  of  Ddaivare ,  Maryland ,  and  Virginia .  Field-work. — To  con¬ 
tinue  the  astronomical  and  magnetic  observations  required  in  the  section;  to 
examine  and  preserve  the  more  important  triangulation  stations;  to  continue  the 
triangulation  of  the  Potomac  river;  to  complete  the  topography  of  the  Patuxent 
and  James  rivers ;  to  continue  that  of  the  Potomac ,  and  that  of  the  outer  coast  of 
Maryland,  including  the  bays  connected  with  it;  to  complete  that  of  the  shores  of 
Chesapeake  bay;  to  continue  the  off-shore  hydrography  of  the  section,  and  work 
of  verification  in  the  Chesapeake  and  its  tributaries;  the  hydrography  of  the 
Potomac  river ,  and  the  tidal  observations  of  the  section:  Office-work, — To 
furnish  the  necessary  computations;  to  complete  the  drawing  and  engraving  of 
coast  map  and  chart  No.  33,  Chesapeake  bay  from  Hudson  river,  Maryland,  to  the 
Potomac,  with  the  sketches  of  the  section;  the  drawing  of  coast  maps  and  charts 
Nos.  28  and  29,  from  Cape  Henlopen  to  Little  Machipongo  inlet;  Nos.  34,  35,  and 
36,  Chesapeake  bay  from  Potomac  river  to  the  entrance  of  the  bay;  and  the  en¬ 
graving  of  charts  of  the  Patuxent  and  St.  Mary’ s  rivers;  to  continue  the  drawing 
and  engraving  of  sheet  No.  6,  Rappahannock  river,  from  its  entrance  to  Deep 
creek;  the  drawing  of  general  coast  chart  No.  1Y,  from  Cape  May  to  Currituck; 
the  Rappahannock  river,  series  Nos.  3,  4,  and  5,  from  Port  Royal  to  Deep  creek, 
and  the  chart  of  James  river  from  Hog  island  to  the  Chesapeake;  to  continue  the 
engraving  of  coast  map  and  chart  No.  29,  from  Green  run  inlet  to  Little  Machi¬ 
pongo  inlet;  coast  maps  and  charts  No.  32,  Chesapeake  bay ,  from  Magothy  river  to 
Hudson  river,  Maryland;  and  Nos.  34,  35,  and  36,  of  the  same  series,  from  the 
Potomac  to  the  entrance  of  the  bay;  to  commence  the  engraving  of  general  coast 
chart  No.  IY,  and  that  of  coast  map  and  chart  No.  28,  from  Cape  Henlopen  to  Green 
run  inlet,  will  require . 
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Section  IY.  Coast  of  Virginia  and  North  Carolina .  Field-work. — To  continue 
the  primary  triangulation  of  Pamplico  sound  and  the  secondary  connected  with  it; 
to  complete  the  verification  work  near  Cape  Fear  entrance ;  to  continue  the  topo¬ 
graphy  of  the  outer  coast  of  North  Carolina  south  of  Haiteras ,  and  to  complete 
that  of  the  Chowan  and  Boanoke  entrance s;  to  continue  the  in  and  off  shore  hydro¬ 
graphy  between  Cape  Lookout  and  Cape  Fear ;  to  continue  the  observations  of 
tides  and  currents,  and  of  the  Gulf  Stream :  Office-work, — To  compute  the 
results  of  the  triangulation  and  other  operations;  to  commence  the  drawings  of 
coast  maps  and  charts  Nos.  42  and  43,  Pamplico  sound ;  to  complete  the  drawing 
and  engraving  of  the  sketches  of  the  section,  the  drawing  of  coast  map  and  chart 
No.  48  from  Barren  inlet  to  Lockwood's  Folly  inlet;  to  engrave  coast  map  and  chart 
No.  40,  Albemarle  sound  (western  sheet;)  to  continue  the  drawing  and  engraving 
of  preliminary  coast  chart  No.  11  from  Cape  Haiteras  to  Cape  Lookout ;  the  draw¬ 
ing  of  coast  map  and  chart  No.  37,  from  Cape  Henry  to  Currituck  sound ;  prelimi¬ 
nary  coast  chart  No.  12,  from  Cape  Lookout  to  Cape  Fear ,  and  general  coast  chart 
No.  Y,  from  Currituck  to  Cape  Fear;  to  commence  the  drawing  of  coast  map  and 
chart  No.  47,  from  Bogue  inlet  to  Barren  inlet;  the  engraving  of  coast  map  and 
chart  No.  48,  and  that  of  preliminary  coast  chart  No.  12,  Cape  Lookout  to  Cape 

Fear ,  will  require . 

Section  Y.  Coast  of  part  of  North  Carolina  and  that  of  South  Carolina  and  Georgia . 
Field-work. — To  extend  the  triangulation  in  North  and  South  Carolina,  from 
TuW  8  inlet  southward  towards  Winy  ah  hay;  to  extend  the  primary  triangulation 
south  of  St.  Helena  and  Port  Royal  sounds,  and  the  secondary  up  the  rivers  con¬ 
nected  with  them;  to  measure  supplementary  bases  on  the  coast  of  South  Caro¬ 
lina  and  Georgia;  to  extend  the  triangulation  south  of  St.  Simon's ,  and  over  St. 
Andrew's  sound;  to  continue  the  topography  of  Port  Royal  sound,  and  that  be¬ 
tween  Savannah  river  and  Ossabaw,  including  Wassaio  sound  and  the  rivers 
emptying  into  it;  to  continue  the  hydrography  of  Wassazv ,  Ossabazv,  and  St. 
Catharine' s  sounds  and  entrances;  to  complete  that  of  Doboy  and  Allamaha 
entrances;  and  to  commence,  if  practicable,  that  of  St.  Andretti's  entrance  and 
sound;  to  continue  the  tidal  and  current  observations  and  investigations  of  the 
Gulf  Stream  in  this  and  the  following  section:  Office-work, — To  make  the  re¬ 
quisite  computations;  to  complete  the  drawing  and  commence  the  engraving  of 
coast  map  and  chart  No.  53,  from  Stono  inlet  to  Fripp's  inlet;  to  complete  the 
drawing  and  engraving  of  charts  of  St.  Catharine's  and  Ossabaw  sounds ,  and  the 
sketches  of  the  section;  the  drawing  of  the  chart  of  St.  Simon's  sound ,  and  coast 
map  and  chart  No.  58,  from  St.  Marzfs  to  St.  John' s  river;  to  commence  the  en¬ 
graving  of  charts  of  Ossabaw  and  Sapelo  sounds;  to  continue  the  drawing  of  coast 
maps  and  charts  No.  52,  from  Cape  Romain  to  Stono  inlet,  and  No.  54,  from  Fripp's 
inlet  to  St.  Catharine's  sound,  and  preliminary  coast  chart  No.  14,  from  Cape  Ro¬ 
main  to  Tybee  light ;  to  commence  the  drawing  of  preliminary  coast  chart  No. 
15,  from  Tzjbee  light  to  St.  John' s  light;  and  that  of  general  coast  chart  No.  VII, 
from  Winy  ah  bay  to  the  St.  John's  river ,  will  require . 
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Section  VI. — Keys,  reefs,  and  coast  of  Florida .  (See  estimates  of  appropriation  for 
those  special  objects . ) 

Section  YII. — Part  of  the  western  coast  of  the  Florida  Peninsula .  Field-work. — To 
continue  the  triangulation  south  of  Wechiwatchee  river,  and  north  from  Suwanee 
river;  to  continue  that  from  Apalachicola  westward  of  Indian  Pass,  and  north  of 
Cape  St.  Bias;  to  continue  that  of  Santa  Rosa  sound  and  the  dependencies  of 
Pensacola  bay;  to  make  such  astronomical  and  magnetic  observations  as  may  be 
practicable  in  the  section;  to  continue  the  topography  in  connection  with  the 
triangulation  as  far  as  maybe  practicable;  to  continue  the  hydrography  of  the 
section  from  St.  George’s  sound  east  and  west,  and  from  Cedar  keys  south  and 
north,  and  to  make  the  requisite  tidal  observations:  Office-work, — To  make  the 
necessary  reductions  and  computations;  to  complete  the  drawing  and  engraving 
of  the  chart  of  Santa  Rosa  sound,  Escambia  bay,  and  East  bay;  the  sketches  of 
the  section,  and  the  engraving  of  the  chart  of  St.  George? s  sound;  to  commence 
the  drawing  of  coast  maps  and  charts  Nos.  84  and  85,  from  Appalachee  bay  to  St. 
Joseph’s  bay,  and  the  engraving  of  coast  map  and  chart  No.  89,  from  Pensacola 
bay  to  Mobile  bay;  to  continue  the  drawing  of  coast  map  and  chart  No.  81,  from 
Homosassa  river  to  Cedar  keys,  and  that  of  No.  88,  from  Choctawhatchee  bay  to 
Pensacola  bay,  will  require . . . 

Section  YIII. — Coast  of  Alabama,  Mississippi,  and  part  of  Louisiana.  Field¬ 
work. — To  continue  the  astronomical  and  magnetic  observations  required  in  the 
section;  to  continue  the  triangulation  of  Isle  au  Breton  sound,  and  the  triangula¬ 
tion  of  the  Mississippi  delta  westward;  to  continue  the  triangulation  over  Ver¬ 
milion  bay;  to  complete  the  topography  of  Lake  Pontcharirain ,  and  to  keep  the 
topography  up  with  the  triangulations  just  enumerated;  to  continue  the  hydrog¬ 
raphy  of  Chanddeur  sound,  the  Mississippi  passes ,  and  commence  that  of  Isle  au 
Breton  sound  and  Vermilion  bay;  to  continue  the  tidal  and  current  observations 
and  the  deep-sea  soundings  of  the  Gulf  in  this  section:  Office- work, — To  make 
the  requisite  computations;  to  complete  the  drawing  and  continue  the  engraving 
of  coast  map  and  chart  No.  92,  Mississippi  sound ,  from  Round  island  to  Grand 
island;  to  continue  the  drawing  and  engraving  of  preliminary  coast  chart  No.  26, 
Mississippi  sound,  from  Mobile  bay  to  Lake  Pontcharirain,  and  coast  map  and  chart 
No.  100,  from  Marsh  island  to  Grand  island;  to  complete  the  drawing  and  engra¬ 
ving  of  a  chart  of  the  Mississippi  delta,  and  the  sketches  of  the  section;  the 
drawing  of  those  of  Lake  Borgne,  the  Rigolets,  and  part  of  Lake  Pontchar train, 
and  coast  map  and  chart  No.  93,  from  Grand  island  to  Lake  Pontchar  train;  to 
commence  the  drawing  of  general  coast  chart  No.  XI Y,  from  Pensacola  bay  to 
Barataria  bay;  to  complete  the  drawing  and  engraving  of  the  chart  of  Atchafalaya 
bay;  to  commence  the  drawing  and  engraving  of  that  of  C6te  Blanche  bay,  and 
the  drawing  of  that  of  Vermilion  bay,  will  require  . . 

Section  IX. — Part  of  the  coast  of  Louisiana  and  the  coast  of  Texas.  Field-work. — 
To  continue  the  triangulation  southward  from  Aransas  Pass,  and  the  topography 
from  Matagorda  entrance  southward  and  over  Aransas  and  Copano  bays;  to  con- 
3 


$33,000 


31,500 
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tinue  the  hydrography  in  and  off  shore  from  Matagorda  entrance  southward,  and 
inside  of  Matagordabay  and  its  dependencies;  to  make  the  tidal  observations  which 
may  be  requisite:  Office- work, — To  make  the  computations  and  reductions 
from  field-work;  to  complete  the  drawing  and  engraving  of  coast  maps  and  charts 
Nos.  106  and  107,  from  Galveston  bay  to  Matagorda  bay ,  and  the  sketches  of  the 
section;  to  complete  the  drawing  and  commence  the  engraving  of  coast  map  and 
chart  No.  108,  Matagorda  bay ;  to  continue  the  drawing  and  engraving  of  prelim¬ 
inary  coast  chart  No.  31,  from  Galveston  bay  to  Matagorda  bay ;  to  commence  the 
drawing  of  coast  maps  and  charts  Nos.  109  and  110,  from  Matagorda  bay  to  Cor - 
pus  Christi  bay;  and  the  engraving  of  coast  map  and  chart  No.  105,  Galveston  bay , 


will  require . . .  $25,500 

Total  for  the  Atlantic  coast  and  Gulf  of  Mexico . . .  250,000 


The  estimates  for  the  Florida  reefs,  keys,  and  coast,  and  for  the  Western  Coast  of 
the  United  States,  are  intended  to  provide  for  the  following  progress: 

Section  YI.  Reefs,  keys ,  and  coast  of  Florida .  Field-work. — To  continue  the 

triangulation  of  the  eastern  or  Atlantic  coast  of  the  peninsula,  south  of  Matanzas 
irdet ,  and  north  and  south  of  Indian  River  inlet ;  to  complete  the  triangulation  of 
the  keys  and  sounds  between  the  outer  keys  and  the  coast  of  the  peninsula;  to 
connect,  if  practicable,  the  Marquesas  and  Tortugas ;  to  extend  the  triangulation 
north  and  south  from  Charlotte  harbor;  to  make  a  part  of  the  astronomical  and 
magnetic  observations  required  in  the  section;  to  continue  the  topography  south 
of  the  St.  John1  s  river ,  and  north  and  south  of  St.  Augustine  harbor ,  and,  if  • 
practicable,  over  Indian  River  irdet ,  and  northward  of  it;  to  complete  the  topog¬ 
raphy  of  the  key 8  and  coast  of  Barnes 1  and  Cards  sounds  and  Florida  bay;  to 
complete  the  topography  of  Charlotte  harbor;  to  complete  the  hydrography  of  the 
Florida  reef \  and  to  execute  off-shore  work  connected  with  it;  to  continue  that 
of  Florida  bay  and  Barnes'  sound  and  dependencies;  to  commence  that  of  Charlotte 
harbor ,  and  to  keep  up  tidal  observations  at  the  Tortugas :  Office-work, — To 
make  the  computations  connected  with  the  field-work;  to  continue  the  drawing 
and  commence  the  engraving  of  coast  maps  and  charts  Nos.  69  and  70,  Florida 
reef \  from  Garden  key  to  Newfound  Harbor  key;  to  continue  the  drawing  and 
engraving  of  coast  maps  and  charts  Nos.  71  and  72,  Florida  reefs,  from  Newfound 
Harbor  key  to  Marquesas  key ,  and  the  drawing  of  preliminary  coast  charts  Nos. 

19  and  20,  Florida  reefs ,  from  Key  Biscayne  to  the  Tortugas;  to  complete  the 
drawing  and  engraving  of  coast  map  and  chart  No.  68,  Florida  ref,  from  Key 
Biscayne  to  Carysfort  reef;  that  of  Charlotte  harbor;  the  sketches  of  the  section; 
the  drawings  of  Indian  River  inlet  and  St.  Augustine  harbor;  and  to  draw  and 

engrave  the  tidal  and  Gulf  Stream  diagrams,  will  require .  $40,000 

Section  X.  Coast  of  California .  Field-work. — To  continue  the  triangulation  along 
the  Pacific  coast  northward  of  Santa  Barbara ,  and  to  make  the  triangulations  of 
Santa  Catalina  and  San  Clemente  islands;  to  continue  the  primary  and  secondary 
triangulation  north  of  Drake's  bay,  and  to  make  such  astronomical  and  magnetic 
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observations  as  may  be  necessary  in  that  work;  to  execute  topography  within  the 
triangulation  of  the  Santa  Barbara  channel ,  main  and  islands;  that  of  the 
dependencies  of  San  Pablo  bay ,  and  such  plane-table  work  as  may  be  practicable, 
in  addition  to  and  connecting  with  the  shores  of  Drake?  8  bay  and  northward  from 
Point  Reyes ;  to  continue  the  hydrography  of  the  coast  south  and  north  of  San 
Francisco  entrance,  and  that  of  Santa  Barbara  channel,  with  such  other  as  the 
progress  of  the  survey  may  show  to  be  first  needed;  to  continue  tidal  observa¬ 
tions  in  the  section:  Office-work, — To  make  the  necessary  computations  and 
reductions;  to  complete  the  drawing  and  engraving  of  a  chart  of  San  Pedro  harbor , 
of  Crescent  City  harbor,  and  of  Tomales  bay,  and  the  sketches  of  the  section;  to 
continue  the  engraving  of  charts  of  San  Francisco  and  San  Pablo  bays,  and  to 
commence  the  drawing  of  coast  maps  and  charts  north  and  south  of  San  Francisco 
hay.  4lso,  for  the  operations  in 

Section  XI.  Coast  of  Oregon  and  that  of  Washington  Territory .  Field-work. — To 
continue  the  triangulation  of  Washington  and  Puget?  s  sounds  and  of  Hood?  s  canal , 
and  the  topography  connected  with  it;  to  continue  the  hydrography  of  the  Oulf 
of  Georgia,  and  of  Washington  and  Puget’s  sounds  and  their  harbors,  with  such 
other  hydrography  as  the  progress  of  the  survey  may  show  to  be  expedient;  to 
continue  tidal  observations  in  the  section :  Office-work, — To  make  the  necessary 
computations;  to  complete  the  drawing  and  engraving  of  a  chart  of  CoquiUe  River 
entrance,  and  make  the  additions  to  the  hydrographic  sketch  of  Canal  de  Haro  and 


Strait  of  Rosario,  and  the  progress  sketches  of  the  section,  will  require .  $130,000 

For  running  a  line  to  connect  the  triangulation  on  the  Atlantic  coast  with  that  on 

the  Gulf  of  Mexico,  across  the  Florida  peninsula,  per  act  of  March  3,  1843  •  •  •  •  5,000 

For  publishing  the  observations  made  in  the  progress  of  the  survey  of  the  coast 

of  the  United  States,  per  act  of  March  3,  1843*  . .  5,000 

For  repairs  of  steamers  and  sailing  schooners  used  in  the  survey,  per  act  of  March 

2,  1853  . . .  10,000 

For  fuel  and  quarters  and  for  mileage  or  transportation  for  officers  and  soldiers  of 
the  army  serving  in  the  Coast  Survey,  in  cases  no  longer  provided  for  by  the 

Quartermaster's  department,  per  act  of  August  31,  1852  .  5,000 

For  pay  and  rations  of  engineers  for  seven  steamers  used  in  the  hydrography  of  the 

Coast  Survey,  no  longer  supplied  by  the  Navy  Department .  12,800 
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The  amounts  thus  estimated  for  the  work  of  the  fiscal  year  1860-  61,  and  the  appropriations 
for  the  present  and  two  past  fiscal  years,  are  given  below  in  parallel  columns : 


Object. 

Fiscal  year 

1860— *  61. 

Fiscal  year 

1859— ’60. 

. 

Fiscal  year 

1858— ’59. 

Fiscal  year 

1857-’58. 

For  survey  of  the  Atlantic  and  Gulf  coast  of  the  United  States, 
including  compensation  of  civilians  engaged  in  the  work,  per 
A/'t.  of  March  3,  1843 _ _ ...................... 

Estimated. 

$250, 000 

Appropriated . 

$250,000 

Appropriated. 

$250, 000 

Appropriated . 

$250,000 

For  continuing  the  survey  of  the  Western  Coast  of  the  United 
States,  including  compensation  of  civilians  engaged  in  the  work, 

130, 000 

130,000 

130, 000 

130,000 

For  continuing  the  survey  of  the  Florida  reefs  and  keys,  including 
compensation  of  civilians  engaged  in  the  work,  per  act  of  March 
3,  1849 . 

40,000 

40,000 

40,000 

• 

40, 000 

For  running  a  line  to  connect  the  triangulation  on  the  Atlantic 
coast  with  that  on  the  Gulf  of  Mexico,  across  the  Florida  peninsula, 
including  compensation  of  civilians  engaged  in  the  work,  per 
act  of  March  3,  1843 _ _ _ _ _ ............ 

5,000 

5,000 

10,000 

15,000 

For  publishing  the  observations  made  in  the  progress  of  the  survey 
of  the  coast  of  the  United  States,  including  compensation  of 

oIwIISotio  nn nro nrod  in  tliA  urnrlr  nor  Q pf  Mor/'h  3  1  Q  A  3 

5,000 

5,000 

15,000 

Civilians  cDgcLgcu  iu  tuu  wuriw,  per  oLv  u i  iutuLii  o ,  ioio*  •  •  •  •  « •  • 

For  repaira  of  steamers  and  sailing  schooners  used  in  the  survey, 
per  act  of  March  2,  1853.. . ........ .............. _ ....... 

10,000 

10,000 

10,000 

15.000 

For  fuel  and  quarters,  and  for  mileage  or  transportation  for  officers 
and  enlisted  soldiers  of  the  army  serving  in  the  Coast  Survey, 
in  cases  no  longer  provided  for  by  the  Quartermaster’s  depart¬ 
ment,  per  act  of  August  31,  1852 _ _ _ .................. 

•5,000 

j-12,800 

10,000 

For  pay  and  rations  of  engineers  for  seven  steamers  used  in  the 
hydrography  of  the  Coast  Survey,  no  longer  supplied  by  the 
Navy  Department. ..................... _ 

12,800 

12,800 

*  Formerly  included  in  estimates  of  the  War  Department  t  Formerly  included  in  estimates  of  the  Navy  Department 


DEVELOPMENTS  AND  DISCOVERIES. 

The  general  list,  up  to  1858,  inclusive,  is  given  in  Appendix  No.  8,  and  contains  one  hundred 
and  sixty-one  references  to  matters  geographically  arranged.  My  attention  having  been  called 
by  Geo.  W.  Blunt,  esq.,  to  the  alleged  grounding  of  a  vessel  on  the  Battery  shoal,  where  it 
had  been  supposed  there  was  water  enough  to  float  her,  a  re-examination  of  the  shoal  was 
made  by  Lieut.  Comg.  Craven,  and  the  alarming  state  of  things  was  developed  which  is  stated 
in  his  report  and  in  my  letter  to  the  New  York  Chamber  of  Commerce,  copies  of  which  are 
given  in  the  Appendix  No.  13.  The  following  is  a  list  for  the  last  year: 

1.  Only  eighteen  feet  at  mean  low  water  found  on  the  rock  one  mile  to  the  southward  of 
Seguin  island,  coast  of  Maine. 

2.  True  position  of  the  Hussey  Rock,  in  Casco  bay,  determined,  correcting  the  erroneous 
one  assigned  on  previous  charts. 

3.  Determination  of  the  position  of  the  “Hue  and  Cry/7  the  “  Old  Proprietor,77  and  other 
dangers  off  Cape  Elizabeth,  Maine. 
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4.  Development  of  a  rock  off  Ogunquit,  bare  at  low  tides  and  very  little  known. 

5.  A  fishing  bank  sounded  out  off  Wood  island,  coast  of  Maine. 

6.  Huzzey's  Rock,  south  of  Fletcher's  Neck,  Maine,  determined  in  position. 

7.  Development  of  a  four-fathom  bank  off  Cape  Porpoise,  Maine. 

8.  Determination  of  the  position  of  a  small  rock  with  less  than  four  feet  at  mean  low  water, 
near  the  channel,  and  in  the  vicinity  of  Great  Rock,  Hyannis  harbor,  Massachusetts. 

9.  The  existence  of  a  seventeen-foot  spot  on  the  shoal  off  the  battery,  New  York  harbor, 
the  extension  of  the  shoal  towards  the  channel,  and  the  shoaling  of  the  water  generally 
between  the  shoal  and  shore. 

10.  The  existence  and  character  of  sub-currents  ascertained,  as  bearing  on  the  physical 
condition  of  New  York  harbor. 

11.  Changes  developed  in  the  shore  lines  at  the  entrance  of  Little  Annemessex  river, 
Chesapeake  bay. 

12.  Less  water  found  off  Cape  Romain  by  preliminary  examination  than  has  been  heretofore 
assigned. 

13.  Further  explorations  in  developing  the  character  of  the  Gulf  Stream  in  the  Florida 
channel. 

Changes  were  reported  in  Boston  inner  harbor  which  made  a  resurvey  desirable,  and  the 
occasion  was  taken  of  the  presence  of  one  of  the  hydrographic  parties  in  the  vicinity  to 
execute  the  work  more  fully  reported  under  the  head  of  Section  I. 

SURVEYS  OF  THE  WESTERN  COAST. 

The  reconnaissance  of  this  coast  having  been  made,  and  its  chief  harbors  and  entrances 
having  been  surveyed,  the  annual  list  heretofore  given  will  be  replaced  by  a  biennial  one. 

During  the  past  year,  at  the  request  of  the  authorities  of  San  Pedro  and  Crescent  City, 
minute  surveys  of  those  harbors  were  made  and  charts  prepared  on  a  larger  scale  than  the 
previous  charts  of  the  same  localities.  A  survey  of  Gray's  harbor  was  directed,  but  circum¬ 
stances  preventing  the  land  party  from  co-operating  in  it,  a  simple  hydrographic  reconnais¬ 
sance  was  made.  The  survey  of  Coquille  river  entrance  was  also  ordered,  and  would  have 
been  accomplished  but  for  an  accident  to  the  hydrographic  vessel.  Special  arrangements 
have  been  made  by  Commander  Alden  for  its  execution. 

On  the  15th  of  September  the  Treasury  Department  issued  an  order  placing  the  steamer 
Active  at  the  disposal  of  Lieutenant  General  Scott,  and  at  the  last  advices  from  the  Western 
Coast  that  vessel  was  undergoing  repairs  at  the  Mare  Island  navy  yard,  to  be  in  readiness  for 
such  service  as  might  be  required  under  his  orders. 

TIDE  TABLES. 

The  tide  tables  for  navigators  of  the  coast  of  the  United  States  have  been  revised  in  the 
Tidal  Division  of  the  office,  and  additional  results  for  the  diurnal  inequality  in  the  ports  of  the 
Pacific  coast  have  been  interpolated  from  the  observations  and  reductions  at  the  regular  tidal 
stations. 

These  tables  (Appendix  No.  14)  contain  the  corrected  establishment  or  mean  lunitidal 
interval  of  one  hundred  and  ten  ports,;  the  rise  and  fall  of  mean,  spring,  and  neap  tides,  and 
the  mean  duration  of  flood,  ebb,  and  stand.  Simple  rules  for  computing  the  time  and  height 
of  high  water,  and  for  correcting  the  same  for  half  monthly  inequality,  and  for  the  daily 
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inequality  where  it  is  sufficient  in  amount  to  require  notice,  are  given.  The  different  peculi¬ 
arities  of  the  tides  on  the  Atlantic,  Gulf,  and  Pacific  coasts  of  the  United  States  are  stated  as 
derived  from  numerous  observations.  Easy  rules  for  the  tidal  currents  on  the  sea-coast  of  the 
Atlantic  are  also  embodied  in  the  explanatory  notes  to  the  tables. 

TABLE  OF  DEPTHS. 

In  Appendix  No.  15  is  presented  a  revision  of  the  table  of  depths  which  accompanied  my 
report  for  1857,  with  additions  derived  from  results  received  at  the  office  since  that  report 
was  published,  and  from  the  latest  data  furnished  by  the  Tidal  Division.  The  table  contains 
the  depths  that  may  be  carried  in  at  the  entrances  to  principal  ports  and  rivers,  and  that  may 
be  found  at  some  of  the  more  important  anchorages  on  the  several  coasts  of  the  United  States. 
The  compendious  form  in  which  this  information  is  presented  has  been  found  very  convenient 
for  purposes  of  general  reference. 

LIST  OF  GEOGRAPHICAL  POSITIONS. 

The  practical  character  of  the  triangulation  is  well  shown  in  the  resulting  determinations  of 
the  latitude,  longitude,  and  air-line  ditances  from  each  other  of  numerous  points  on  all  parts  of 
the  coast  which  have  yet  been  reached  in  the  operations  of  the  survey.  These  are  furnished 
by  computation  from  the  notes  and  journals  of  observations  kept  at  the  stations  by  the  several 
field  parties  which  occupy  them.  As  being  of  general  interest  and  of  direct  practical  use  to 
surveyors,  navigators,  and  others,  the  geographical  positions,  as  increasing  in  number,  have 
been  given  in  the  reports  of  alternate  years,  beginning  with  that  for  1851.  In  Appendix 
No.  20  of  this  report,  one  thousand  six  hundred  and  sixty-two  additional  positions  are  furnished, 
including  points  in  all  the  sections  of  the  coast,  excepting  Section  IY.  The  progress  sketches 
show  the  locations  of  the  points,  the  latitudes  and  longitudes  of  which,  with  the  bearings  and 
distances  from  each  other,  are  given  in  the  form  of  tables. 

The  whole  number  of  points  determined,  and  of  which  the  geographical  positions  have  been 
published,  amounts  to  seven  thousand  one  hundred  and  seventy-eight. 

TOPOGRAPHICAL  AND  HYDROGRAPHIC  SHEETS. 

In  my  report  for  1856  lists  were  given  with  the  scales,  dates,  and  register  numbers  of  all  the 
plane-table  sheets  and  original  charts  then  on  file  in  the  archives.  The  lists  given  in  the 
Appendix  Nos.  18  and  19  contain  the  titles,  &c.,  of  the  topographical  and  hydrographic  sheets 
received  and  registered  since  that  report  was  issued.  To  serve  as  an  index  for  reference,  the 
titles  are  arranged  in  geographical  order,  as  in  the  former  list. 

INFORMATION  FURNISHED. 

Under  an  arrangement  in  the  department  which  specially  authorizes  the  communication  of 
such  data  as  the  archives  and  records  of  the  survey  may  furnish,  on  the  conditions  that  due 
credit  may  be  given  for  the  same,  and  that  the  actual  expense  of  copying  the  records  be 
borne  by  the  applicant,  the  usual  calls  have  been  met  as  heretofore — (Appendix  No.  6.) 
As  regards  the  general  purpose  of  the  work,  this  practice  is  merely  incidental,  but  it 
requires  no  enlargement  to  show  that  all  parts  of  the  Union  partake  of  the  advantage 
derived  from  the  regulation.  The  information,  furnished  on  the  terms  alluded  to,  without 
any  extra  cost  to  the  government,  may  be  readily  traced  in  general  and  elementary  publi- 
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cations,  and  so  has,  in  a  measure,  already  returned  of  its  first  fruits  to  the  people  at  large. 
Wherever  interest  is  found  in  questions  concerning  the  general  geography  of  the  country, 
it  is  clear  that  an  accurate  coast-line  must  ever  be  regarded  as  an  important  feature. 

STATISTICS. 

A  revised  table  containing  the  statistics  of  field  and  office  work  is  given  in  Appendix 
No.  7.  It  will  readily  be  seen  that  the  nature  of  the  data  given  in  some  of  the  items 
renders  the  compilation  of  such  a  statement  a  matter  of  considerable  difficulty  and  labor. 
Many  of  the  plane-table  and  hydrographic  sheets  being  required  for  purposes  of  reference 
in  joining  the  new  to  former  work,  the  statistical  data  which  they  would  furnish  without 
hindrance  to  the  operations  constantly  going  on  at  the  south  during  winter,  and  at  the 
north  in  summer  and  autumn,  can  be  reached  ^ly  by  degrees  in  the  process  of  distributing 
under  the  head  of  each  year  the  work  which  properly  belongs  to  it.  This  has  at  length 
been  as  nearly  accomplished  as  the  nature  of  the  material  and  necessities  of  the  work  will 
allow.  A  systematic  revision  has  been  made  of  all  the  data,  and  provision  for  continuing 
the  same  from  year  to  year  upon  a  regular  plan  and  with  the  same  supervision,  so  that 
uniformity  in  the  comparisons  may  be  insured. 

DISTRIBUTION  OF  REPORTS  AND  MAPS. 

The  lists  kept  at  the  office  now  contain  the  names  of  about  four  thousand  individuals  and 
public  institutions  to  which  the  annual  reports  are  sent  regularly,  as  they  are  published. 
These  lists  have  received  additions,  from  year  to  year,  of  addresses  referred  by  senators  and 
members  of  the  House  of  Representatives,  and  some  have  been  registered  on  considerations 
connected  with  the  known  vocation  and  standing  of  the  persons  and  institutions  applying 
for  them  directly.  About  three  hundred  institutions  of  learning  are  embraced  in  the  general 
list.  The  total  stated  is  exclusive  of  a  number  of  copies  sent  in  exchange  to  foreign  govern¬ 
ments  and  societies,  and  of  the  miscellaneous  distribution  to  individuals.  In  numerous  cases 
calls  made  by  the  constituents  of  members  of  Congress  after  their  complement  of  copies 
was  exhausted  have  been  supplied  from  the  office,  as  are  also  the  special  applications  con¬ 
stantly  received  from  all  parts  of  the  Union,  and  from  parties  connected  with  the  merchant 
service  in  the  coasting  trade.  All  the  vessels  of  the  navy  and  revenue  marine,  light-house 
inspectors,  a  large  number  of  officers  of  both  branches  of  the  military  service,  custom-house 
officers,  and  others  connected  with  the  General  Land  Office  in  the  States,  and  the  Chambers 
of  Commerce,  Boards  of  Trade  and  Underwriters  in  the  principal  seaboard  cities,  have 
been  regularly  furnished  in  the  same  way.  The  total  number  of  copies  distributed  within 
the  year  was  six  thousand  one  hundred  and  seventeen. 

Of  maps,  charts,  and  sketches,  over  fourteen  thousand  impressions  have  been  distributed 
since  the  date  of  my  last  report.  More  than  half  of  these  were  sent  to  the  principal  de¬ 
partments  of  the  government,  to  foreign  institutions,  and  to  certain  libraries  and  other  public 
depositories  designated  by  members  of  the  House  of  Representatives  in  their  respective 
districts  throughout  the  entire  country. 

It  is  expected  that  the  Coast  Survey  Report  for  1858,  ordered  by  the  last  Congress  to 
be  printed,  will,  with  its  maps  and  charts,  be  published  by  the  energetic  Superintendent 
of  Public  Printing  in  the  early  part  of  the  session,  anticipating  by  many  months  the  former 
rate  of  publication. 
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REPORT  OF  COMMITTEE  OF  TWENTY. 

At  their  meeting  in  1857  the  American  Association  for  the  Advancement  of  Science  appointed 
a  committee  of  twenty,*  to  examine  anew  into  the  character  and  progress  of  the  Coast  Survey. 
A  report  had  been  made  by  a  committee  in  1849,  and  a  new  examination  was  desired.  The 
conclusions  of  this  committee,  after  a  most  elaborate  investigation  of  the  subject,  are  given  in 
their  report,  +  as  follows: 

“With  these  ^voluntary  and  emphatic  testimonies  to  the  character  of  a  work  as  magnificent 
in  its  scientific  aspects  as  it  is  valuable  in  those  which  are  purely  utilitarian — testimonies, 
moreover,  emanating  from  sources  which  rank,  in  point  of  authority,  among  the  highest  known 
to  the  scientific  world — the  committee  might  justified  in  closing  a  report  already  protracted 
beyond  their  expectation.  After  the  extended  review,  however,  which  they  have  taken  of  the 
purposes  in  which  this  great  undertaking  originated,  of  the  history  of  its  growth,  and  the 
expansion  of  the  processes  involved  in  its  execution,  and  of  the  brilliant  results  which  have 
already  crowned  its  diversified  labors,  it  will  probably  be  expected  of  them  that  they  should 
condense  the  final  expression  of  their  opinions  into  a  form  sufficiently  concise  to  be  compre¬ 
hended  at  a  single  view.  As  the  succinct  recapitulation,  therefore,  of  the  conclusions  at  which 
they  have  arrived,  the  committee,  with  entire  unanimity,  concur  in  stating  the  following 
propositions  : 

44 1.  The  American  Coast  Survey,  in  its  inception,  was  a  work  imperatively  demanded  by  a 
due  regard  to  the  industrial  interests  of  the  country,  dependent,  as  they  are,  greatly  upon  the 
prosperity  of  commerce  for  their  free  development. 

“2.  The  indecision  which  marked  the  early  policy  of  the  government  in  regard  to  this 
survey,  and  the  consequent  delay  of  its  efficient  operations,  and  postponement  of  its  beneficial 
results,  were  of  manifest  disadvantage  to  the  material  welfare  of  our  people,  and  cannot  but  be 
still  subjects  of  serious  regret. 

“3.  The  economical  value  of  such  surveys  is  attested  by  the  universal  voice  of  all  com- 


°1.  Judge  J.  K.  Kane,  President  Amer.  Phil.  8ociety,  Penna. 

2.  Gen.  Joseph  G.  Totten.  Chief  Engineer  U.  S.  A. 

S.  Prof.  Benjamin  Peirce,  Harvard  College,  Mass. 

4.  Prof.  John  Torrey,  U.  8.  Assay  office,  N.  Y. 

5.  Prof.  Joseph  Henry,  Secretary  Smithsonian  Institute,  D  C. 

6.  Prof.  J.  F.  Frazer.  University  of  Pennsylvania,  Penna. 

7.  Prof.  Wm.  Chauvenet,  U.  8.  Naval  Academy,  Md. 

8.  President  F.  A.  P.  Barnard,  University  of  Mississippi,  Miss. 

9.  Prof.  John  Leconte,  College  of  South  Carolina,  8.  C. 

10.  Prof.  Wm.  M.  Gillespie,  Union  College,  N.  Y. 

11.  Prof.  F.  H  Smith,  University  of  Virginia,  Va. 

12.  Prof.  W.  H.  C.  Bartlett,  U.  8.  Military  Academy,  N.  Y. 

13.  Prof.  Wolcott  Gibbs,  Free  Academy,  N.  Y. 

14.  Frof  Stephen  Alexander,  College  of  New  Jersey,  N.  J. 

15.  Prof.  Lewis  R.  Gibbcs,  Charleston  College,  S.  C. 

16.  Prof.  Joseph  Winlock,  8upt.  Am.  Naut.  Aim.,  Ky. 

17.  Prof.  James  Phillips,  University  of  North  Carolina,  N.  C. 

18  Prof.  Wm.  Ferrel,  Nashville,  Tenn. 

19.  Prof.  Edward  Hitchcock,  Amherst  College,  Mass. 

20.  Prof.  James  D.  Dana,  Yale  College,  Conn. 

t  Report  on  the  history  and  progress  of  the  American  Coast  Survey,  up  to  the  year  1858,  by  the  committee  of  twenty 
appointed  by  the  American  Association  for  the  Advancement  of  Science,  a'  the  Montreal  meeting,  Augmt,  1857. 
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mercial  men,  and  by  the  concurrent  practice  of  all  commercial  nations,  no  less  than  by  the 
melancholy*  records  of  marine  disaster  annually  occurring  upon  every  unexplored  coast. 

“4.  Their  scientific  value  is  witnessed,  in  the  instance  of  the  American  Survey,  by  the 
spontaneous  tributes  of  approval  frequently  and  freely  bestowed  upon  it — no  less  in  regard  to 
the  ability,  energy,  and  skill  displayed  in  its  management  than  to  the  magnitude,  variety,  and 
oftentimes  curious  interest  of  the  results  it  has  wrought  out — by  individuals  and  organized 
bodies  of  men  whose  high  position  as  scientific  authorities  renders  their  opinions  upon  subjects 
of  this  nature  entirely  conclusive* 

4 4  5,  This  work  has  conferred  many  valuable  benefits  upon  science,  indirectly  and  incidentally, 
in  the  invention  or  perfection  of  instruments,  in  the  improvement  of  methods  of  observation  or 
v>f  computation,  in  the  development  which  it  has  given  to  special  subjects  of  interesting  inquiry, 
«ud  in  the  stimulus  which  it  has  furnished  to  the  scientific  talent  of  the  country,  especially  in 
the  field  of  astronomical  observation  and  investigation. 

*“  6*  A  careful  study  of  the  progress  made  from  year  to  year,  especially  since  the  enlarge¬ 
ment  of  the  scale  of  operations  under  the  present  Superintendent,  affords  ample  evidence  that 
the  work  has  been  expeditiously  prosecuted,  and  that  the  amount  accomplished  up  to  the 
present  date  is  materially  greater  than  lias  ever  been  accomplished  in  any  other  country  in  the 
same  length  of  time  and  with  the  same  means. 

“7.  Compared  with  similar  surveys  executed  or  in  progress  of  execution  by  foreign  govern¬ 
ments,  the  American  Survey  has  been  conducted  with  remarkable  economy. 

“8.  Compared  with  such  foreign  surveys,  the  quality  of  the  Work  done  in  this  will  bear- the 
test  of  any  standard  that  has  ever  been  anywhere  set  up,  and  is  such  as  to  reflect  honor  on  the 
scientific  character  of  our  country  in  the  eyes  of  the  world. 

“  9.  Every  consideration  of  economy,  of  humanity,  and  of  regard  for  the  reputation  of  the 
country,  demands  that  the  work  should  be  prosecuted  with  undiminished  activity  until  every 
portion  of  our  coast  shall  have  been  as  thoroughly  explored  and  mapped  £8  those  have  been 
already  in  which  its  operations  commenced. 

“10.  Conclusive  reasons,  involving  other  weighty  public  interests  no  less  than  this,  but 
connected  also  with  the  project  of  verifying  in  the  happiest  manner  the  geodesy  of  our 
extended  and  circuitous  coast,  conspire  to  render  the  triangulation  of  the  great  Appalachian 
chain  of  mountains  a  most  desirable  undertaking,  and  entourage  Che  hope  that  our  government 
will  very  early  direct  that  most  important  work  to  be  executed. 

“  11.  The  publication  in  foil  of  all  the  observations  upon  which  the  published  results  of  the 
Coast  Survey  are  founded,  together  with  the  methods  employed  in  the  reduction  and  discussiQn 
of  the  observations,  would  be  a  contribution  to  science,  apd  especially  to  the  science  of  geodesy, 
of  inappreciable  value,  besides  being  necessary  to  secure  the  records  against  loss;  and  the 
committee  earnestly  hope  that  the  government  may  not  fail  to  provide  the  means  for  the 
adequate  and  rapid  prosecution  of  this  work. 

“  12.  The  existing  organization  of  the  survey,  judged  in  the  light  of  the  experience  acquired 
by  our  own  and  by  foreign  governments  in  the  management  of  such  works,  is,  in  the  deliberate 
opinion  of  the  committee,  preferable  to  any  other  that  has  ever  been  suggested. 

“These  propositions  have  not  been  hastily  sketched,  and  are  not  lightly  thrown  out;  but 
they  are  announced  as  the  result  of  mature  reflection  and  careful  consideration.  With  their 
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announcement,  the  duty  of  the  committee,  under  the  resolution  appointing  them,  is  discharged. 
The  committee  cannot,  however,  forget  that  they  have  another  duty,  unprescribed  by  any 
resolution,  to  fulfil;  which  is  to  express,  on  behalf  of  the  association  which  has  charged  them 
with  their  present  responsibility  and  of  the  world  of  science,  which  they  may  claim  for  the 
moment  to  represent,  their  deep  sense  of  the  obligation  which  they  feel  to  be  due  to  the 
enlightened  statesmen  who,  whether  in  the  executive  branch  of  the  government  or  in  the 
legislative  halls  of  Congress,  have  sustained  the  work  to  the  present  hour  by  their  liberal 
recommendations  or  their  able  advocacy,  and  have  labored  to  conciliate  to  it  the  popular  favor 
by  their  intelligent  and  manly  expositions  of  its  objects  and  its  value. 

“Among  the  distinguished  men  who  hold  in  their  hands  the  destinies  of  the  country  are  still 
to  be  found  statesmen  no  less  enlightened  and  no  less  liberal.  To  such,  therefore,  with  what¬ 
ever  branch  of  the  government  they  may  be  connected,  the  committee,  in  conclusion,  most 
cordially  commend  the  important  work  which  they  have  been  reviewing,  and,  in  the  name  of 
the  associated  science  of  the  country,  they  solicit  for  it  the  continuance  of  the  executive 
favor  and  legislative  support  which  it  has  hitherto  enjoyed.” 

TELEGRAPHIC  LONGITUDES. 

t 

The  work  of  reductions  of  telegraphic  longitudes,  under  the  direction  of  Doctor  B.  A.  Gould, 
has  made  excellent  progress,  besides  which,  a  working  list  for  a  catalogue  for  selecting  proper 
stars  for  the  latitude  determinations  of  the  survey  has  been  carefully  prepared.  The  recent 
longitude  determinations  of  Calais,  Bangor,  Mobile,  New  Orleans,  and  Albany,  New  York,  are 
far  advanced  in  their  reductions,  and  it  is  expected  that  all  the  reductions  of  work  of  former 
years  will  have  been  completed,  and  put  in  the  shape  for  publication  before  the  expiration  of 
another  year.  A  new  determination,  connecting  Apalachicola  with  the  main  series,  will  be 
undertaken  this  winter.  Careful  investigations  have  been  made  of  the  determination  of  the 
probable  error  of  reading  off  the  Morse  fillets,  and  of  chronographs  of  different  kinds,  as  well 
as  to  a  suspected  personal  equation  in  reading  off  the  several  registers,  tpid  the  results  have 
been  highly  satisfactory,  as  showing  the  readings  made  ^  be  affected  with  smaller  mean  errors 
than  any  other  chronograph  readings  to  which  the  party  had  access.  The  personal  scale  of 
the  readers,  too,  was  tested  with  satisfactory  results,  showing  the  distribution  of  readings  of 
even  the  hundredths  of  seconds  to  be  equable  and  satisfactory.  The  special  report  upon  the 
circumpolar  catalogue  was  published  in  the  Astronomical  Journal  for  January,  1859. 

BASE  OF  VERIFICATION. 

The  base  of  verification  measured  upon  Epping  plains  in  Maine,  in  1857,  has  been  connected 
with  the  primary  triangulation,  and  the  verification  has  been  most  complete.  The  approximate 
length  of  the  measured  base,  as  deduced  from  the  office  discussion  up  to  1859,  subject  yet  to 
some  small  change  for  the  full  result  for  the  expansion  of  the  comparison  bar,  and  the  con¬ 
nexion  with  the  standard  metre  is  8,715.845  metres.  As  derived  through  the  primary  trian¬ 
gulation  from  the  mean  of  the  Fire  island  and  Providence  bases  from  computations  to  1859, 
the  same  base  is  8,715.837  metres  in  length,  differing  but  eight  millimetres,  or  three  tenths  of 
an  inch  from  the  former  value. 

The  verification  is  much  within  the  corrections  to  be  derived  from  expansion  and  comparison 
lyith  the  standard  metre. 
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MAGNETIC  OBSERVATIONS. 

A  memoir  prepared  by  me  for  the  Smithsonian  contributions  to  knowledge  and  published 
therein  containing  a  discussion  of  the  magnetic  and  meteorological  observations  made  between 
1840  and  1845,  at  the  Girard  College  of  Philadelphia,  under  my  direction,  and  the  patronage 
of  the  American  Philosophical  Society  and  of  the  War  Department  of  the  United  States,  is 
given  in  Appendix  No.  22.  The  observations  themselves  were  made  in  connexion  with  the 
extended  series  under  the  patronageof  the  governments  of  Europe,  and  were  published  in 
extenso  by  the  Senate  of  the  United  States.  The  results  are  of  practical  value  in  connexion 
with  the  discussion  of  changes  daily  and  annual,  and  others  in  the  magnetic  variation,  as  well 
as  of  scientific  interest  in  reference  to  the  periodical  character  of  the  disturbances  observed. 
The  discussions  given  in  my  previous  reports  have  proved  useful,  in  a  great  variety  of  cases, 
to  surveyors  and  othersr  so  that  the  correspondence  in  regard  to  them  has  at  different  times 
been  quite  interesting^,  from  the  number  and  character  of  the  questions  raised  and  settled. 
The  facts  given  in  <6is  paper  will,  I  feel  convinced,  find  in  like  manner  useful  applications  in 
practice. 

In  a  scientific  point  of  view  the  connexion  between  a  well  determined  period  in  the  daily 
variation  of  the  needle  and  in  its  disturbances,  and  the  period  of  change  in  the  solar  spots, 
must  be  considered  not  merely  curious  but  important,  as  proving  one  of  the  links  connecting 
die  phenomena  of  the  earth's  magnetism  with  the  general  phenomena  of  the  solar  system. 

The  subject  of  the  secular  change  of  the  magnetic  declination  (variation  of  the  needle)  has 
igain  been  taken  up,  and  the  former  discussions  given  in  my  annual  reports  for  1855,  1856, 
ind  1858,  have  been  extended.  The  results  are  now  tabulated  and  put  in  a  practical  form  for 
eady  use.  Appendix  No.  24  presents  the  report  of  Assistant  Charles  A.  Schott,  on  the  last 
results  from  the  discussion  of  the  secular  change  of  the  magnetic  declination,  accompanied  by 
ables  showing  the  declination  (variation  of  the  needle)  for  every  tenth  year  from  the  date  of 
iie  earliest  reliable  observation,  for  twenty-six  stations  on  the  Atlantic,  Gulf,  and  Pacific 
oasts  of  the  United  States.  The  report,  after  pointing  out  the  change  made  in  the  method  of 
treating  the  observations  adopted  since  the  date  of  the  discussion  given  in  my  last  report, 
dBscribes  in  general  outlines  the  character  of  the  secular  change.  The  formulas  deduced  for 
eich  station  are  then  presented,  accompanied  by  tables  of  the  declination  at  every  tenth  year 
aid  the  deduced  epoch  of  minimum  west  (or  maximum  east)  declination  with  its  corresponding 
anount;  and  also  the  annual  changes  for  the  three  epochs  1840,  1850,  and  1860.  Results  for 
several  stations  outside  of  the  limits  of  the  United  States  are  also  given.  The  paper  concludes 
with  a  list  of  the  observations  used  in  the  discussion,  but  which  have  not  yet  been  published 
in  tither  of  my  former  reports. 

In  the  summer  Assistant  Schott  determined  the  magnetic  elements  at  a  number  of  stations 
in  the  New  England  States,  further  notices  of  which  will  be  given  under  the  heads  of  Section  I 
and  Section  II,  in  the  body  of  this  report.  The  results  deduced  from  his  observations  are 
stated  in  tabular  form  in  Appendix  No.  23. 

Anew  map  of  the  magnetic  variation  of  the  world  for  1858,  compiled  from  various  authentic 
sounes,  has  been  published  under  the  auspices  of  the  British  admiralty,  by  P.  J.  Evans, 
master,  R.  N.  This  has  been  carefully  examined  by  those  officers  of  the  Coast  Survey  whose 
studies  have  led  them  into  this  field,  and  meets  with  high  approval.  The  results  have  been 
transferred  (Sketch  No.  38)  to  the  polyconic  projection  used  in  the  Coast  Survey,  and  are 


Digitized  by  VjOOQiC 


28 


REPORT  OF  THE  SUPERINTENDENT  OF 


given  in  this  report,  with  a  table  from  the  chart,  (Appendix  No.  16,)  showi  hg  the  variations 
corresponding  to  different  latitudes  and  longitudes,  for  the  use  of  navigators. 

GULF  STREAM. 

The  observations  in  the  Florida  channel  have  been  completed  daring  the  pas year,  and  have 
yielded  the  most  interesting  results,  of  which  a  report  is  given  in  Appendix  No.  25.  The  form 
of  the  bottom  of  the  strait  is  shown  to  be  simply  that  of  a  deep  trough,  the  dv3epest  part  of 
which  lies  on  the  Cuban  side  of  the  straits.  The  cold  water  from  the  north  is  found  at  the 
bottom  of  this  trough,  having  a  temperature  of  thirty-four  degrees.  The  overlying  warm  water 
of  the  Gulf  Stream  is  without  bands,  alternately  colder  and  warmer,  as  it  should  bo  if  the  figure 
of  the  bottom  determined  the  formation  of  these  bands,  as  has  been  supposed.  At  Cape 
Florida  the  stream  is  narrowest  and  shoalest,  and  the  cold  water  here  comes  near  to  the  sur- 
face,  making  this  a  comparatively  cold  band  in  the  longitudinal  direction  of  the  stream. 

The  depth  of  the  strait  only  five  miles  from  Havana  is  eight  hundred  fathoms,  and  close  to 
the  island  of  Bernini  three  hundred  fathoms.  This  great  depth  is  no  doubt  caused  by  the 
wearing  action  of  the  polar  current.  The  form  of  this  trough  renders  it  probable  that  the  main 
stream  of  the  Gulf  is  that  which  makes  the  circuit  of  the  Gulf  of  Mexico. 

The  “cold  wall”  along  the  coast  of  the  United  States  is  traceable  along  the  Florida  keys 
and  to  the  Tortugas. 

Some  investigations,  by  experiment,  of  the  effect  of  pressure  on  the  Saxton  metallic  thermo¬ 
meters  are  given  in  the  same  article  of  the  Appendix. 

TIDES  AND  CURRENTS. 

It  will  be  recollected  that  the  physical  survey  of  New  York  harbor  was  first  commenced  at 
the  request  of  the  Commissioners  on  Harbor  Encroachments,  and  that  the  expenditures  for  so 
much  of  the  work  as  exceeded  the  requirements  of  the  Coast  Survey  have  been  defrayed  by 
the  State  of  New  York,  the  Coast  Survey  officers,  under  authority  given  to  the  Commissioners 
by  the  President  of  the  United  States,  and  under  the  directions  of  the  Treasury  Department, 
having  carried  on  the  survey.  Its  results  have  thus  served  the  double  purpose  of  the  new 
Coast  Survey  map  of  the  harbor  of  New  York,  which  in  a  preliminary  form  was  published  in 
my  report  of  1857,  and  which  is  in  progress  of  engraving  in  its  finished  condition,  as  well  as  of 
the  Commissioners7  map  of  the  harbor. 

In  regard  to  the  physical  survey,  it  is  not  too  much  to  claim  for  the  observations  made,  , 
which  have  now  been  continued  through  several  years,  that  they  have  developed  in  a  genere  1 
way  the  causes  of  the  channels  and  of  the  shoals  of  New  York  harbor  and  bar,  and  of  th  e 
changes  above  and  below  water.  The  curious  and  unexpected  fact  of  rotary  currents  at  an  d 
below  the  surface  at  the  entrance  to  the  Hudson,  rotating  in  a  vertical  direction,  so  that  whi  ie 
the  water  on  the  surface  is  running  ebb  to  the  south,  below  the  surface  it  is  running  flood,  *  or 
northward,  is  fully  established  by  the  observations,  and  is  of  itself  of  very  great  practical  valu  e. 

4bout  nine  thousand  observations  of  currents,  of  which  three  thousand  were  taken  below  t  he 
surface,  and  seven  thousand  four  hundred  and  ninety  observations  of  the  tides,  were  made  in 
the  course  of  this  work  during  the  past  season. 

Observations  at  current  stations  beyond  the  light-ship  show  that  the  constant  currents,  in*  de¬ 
pendent  of  those  from  the  drainage  of  the  land  waters,  sweep  the  Bay  of  the  Five  States.  (  )ne 
of  these  stations  was  nearly  sixty  miles  east-southeast  from  Sandy  Hook.  The  motion  of  th  ase 
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currents  sometimes  extends  to  the  whole  body  of  the  sea,  and  at  others  is  more  or  less  super¬ 
ficial.  The  currents  near  the  south  shore  of  Long  Island  were  observed  by  casting  into  the  sea 
large  shells  previously  marked,  and  noting  the  places  and  times  at  which  they  were  thrown  up 
on  the  beaches.  Nearly  one-third  of  the  shells  were  picked  up,  and  their  motion  established 
the  existence  of  an  excess  of  easterly  current,  independent  of  the  effect  of  winds  and  waves. 
The  existence  of  this  easterly  drift  has  often  been  asserted,  and  yet  the  spits  of  the  inlets 
make  to  the  westward,  seeming  to  disprove  the  fact  of  an  excess  of  easterly  current.  To 
unravel  this  many  observations  were  made,  and  the  clue  seems  to  have  been  found  in  them,  but 
their  full  discussion  is  required  before  pronouncing  upon  this.  This  probable  clue  is  in  the 
movement  of  the  waves. 

Appendix  No.  26  contains  the  report  of  Assistant  Mitchell,  by  whom  the  observations  were 
made.  N 


RECORDS  AND  RESULTS. 

The  inquiries  in  regard  to  this  publication  are  constant,  notwithstanding  the  notice  given 
in  my  last  report  of  the  inadequacy  of  the  appropriation  to  publish  the  work.  The  utmost 
that  can  be  done  with  the  present  means  is  to  keep  pace  with  the  records  in  preparing  the 
work,  and  this  imperfectly.  A  volume  of  Gulf  Stream  results  will,  it  is  expected,  be  published 
within  the  next  year  ;  but  if  this  is  accomplished,  it  is  all  that  can  be  done,  as  stated  in  my  last 
report,  with  the  means  in  hand  from  former  appropriations.  I  have  no  doubt  of  the  importance 
of  resuming  this  work  as  soon  as  the  state  of  the  treasury  will  permit,  as  it  secures  the  records 
from  possible  loss,  and  enables  us,  while  those  are  connected  with  the  survey  who  have  executed 
the  work  to  be  published,  to  have  full  scientific  criticisms  of  the  results.  It  has  been  the 
reproach  of  such  surveys  that  there  is  great  delay  in  publishing  results,  so  that  they  appear 
only  years  after  the  work  has  ceased,  and  when  the  observations  are  in  a  degree  obsolete.  I 
should  like  to  avoid  the  application  of  this  remark  to  our  work,  if  possible. 

PROJECTION  TABLES. 

These  tables,  as  given  in  Appendix  No.  33,  were  arranged  by  Assistant  J.  E.  Hilgard,  and 
are  the  extension  to  lower  latitudes  of  similar  ones  which  appeared  in  my  annual  report  for 
1856.  They  are  based  upon  a  polyconic  development  of  the  earth’ s  surface,  which  supposes 
each  parallel  of  latitude  to  be  represented  on  a  plane  by  the  development  of  a  cone,  having  the 
parallel  for  its  base,  and  its  vertex  in  the  point  where  a  tangent  to  the  parallel  intersects  the 
earth’s  axis.  In  this  system  the  degrees  on  the  parallel  preserve  their  true  length,  and  the 
general  distortion  of  area  is  less  than  in  any  other  geometrical  mode  of  representing  a  given 
portion  of  the  earth’s  surface.  Bessel’s  constants,  which  have  been  adopted  for  projections 
required  in  the  Coast  Survey,  were  used  in  the  formation  of  the  tables. 

Table  I  gives  the  length  in  metres  of  one  degree  of  latitude  and  longitude  for  each  degree 
of  latitude  from  0°  to  54°,  and  the  value  of  the  corresponding  radius  of  the  developed  parallel. 
It  also  gives  the  values  of  the  angle  subtended  at  the  vertex  of  the  cone  by  the  developed  par¬ 
allel,  for  ten  degrees  of  longitude,  by  means  of  which  the  tables  may  readily  be  extended. 

Table  II  gives  the  rectangular  co-ordinates  for  thirty  degrees  of  longitude  on  each  parallel, 
from  latitude  1°  to  54°,  the  numbers  in  the  table  corresponding  to  the  actual  dimensions  of  the 
earth  in  metres,  and  only  requiring  to  be  divided  by  the  proper  number  for  any  desired  scale. 
Notes  explanatory  of  the  tables  precede  them  in  the  Appendix. 
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INSTRUMENTS  AND  APPARATUS. 

An  apparatus  for  deep-sea  soundings,  based  upon  his  examinations  of  this  subject,  has  been 
devised  by  Professor  W.  P.  Trowbridge,  assistant  in  the  Coast  Survey.  A  £ull  description  of 
the  instrument  will  be  found  in  the  Appendix  No.  34,  and  views  of  its  several  parts  on  Sketch 
No.  39.  The  principal  feature  of  this  sounding  apparatus  is  new,  but  simple,  and -it  is  hoped 
that  a  great  improvement  on  the  present  modes  of  sounding  in  great  depths  may  result  from 
its  application.  The  friction  upon  the  line  in  the  descent  of  the  lead  is  avoided,  and  the  conse¬ 
quent  freedom  of  descent  secured  by  having  the  line  compactly  coiled  along  with  the  sinker, 
the  uncoiling  taking  place  in  the  descent  of  the  apparatus.  It  is  proposed  to  test  the  practical 
working  of  the  instrument  during  the  coming  season. 

The  experiments  with  the  pressure  tide-gauge  of  Captain  Hunt,  of  the  Corps  of  Engineers, 
have  been  continued,  and  show  that  the  instrument  must  in  many  cases  be  a  very  useful  one. 
By  filling  the  tube  which  communicates  between  the  pressure  bag  and  the  indicator  with  alcohol, 
we  expect  to  be  able  to  use  the  instrument  at  low  temperatures  and  when  the  surface  of  the 
water  is  covered  by  ice.  The  experiments  of  Mr.  J.  M.  Batchelder,  in  continuation  of  those 
noticed  in  my  report  of  last  year,  are  stated  in  Appendix  No.  35. 

In  the  report  of  Assistant  Henry  Mitchell  (Appendix  No.  26)  will  be  found  descriptions  of 
improvements  in  apparatus  for  detecting  and  measuring  sub-currents,  and  also  of  an  improved 
form  of  pile  for  securing  structures  upon  shoals  or  along  the  open  coast,  where  the  heavy  sea 
prevents  the  use  of  ordinary  means.  These  devices  are  illustrated  in  Sketch  No.  40. 

In  the  use  of  the  improved  current  apparatus  the  velocities  of  the  drifs  in  the  lower  water 
strata  are  compared  with  the  superficial  movements  of  the  sea  by  measuring,  during  a  specified 
interval  of  time,  the  separation  which  takes  place  between  a  floating  body  and  a  system  of  globes 
or  shafts  let  down  to  great  depths.  When  in  use  the  apparatus  is  in  no  wise  connected  with 
the  vessel,  so  that  no  discordance  in  the  observations  can  result  from  the  motions  of  the  latter, 
and  the  experiments  may  be  made  accurately  even  in  a  heavy  sea. 

Assistant  Mitchell*  s  improved  pile  is  a  device  borrowed  from  nature,  he  having  observed  that 
certain  seed  vessels,  by  virtue  of  their  forms,  bury  themselves  in  the  earth  when  agitated  by 
wind  or  water.  This  pile,  instead  of  being  torn  up  by  the  waves,  is  impelled  steadily  downward. 
It  may  be  hewn  out  ever  sq  roughly,  its  success  in  practice  depending  upon  very  simple 
conditions  described  in  the  report  which  I  have  referred  to. 

In  his  past  season’s  operations  Mr.  Mitchell  has  made  successful  use  of  apparatus  compre¬ 
hending  the  improvements  he  describes. 

OFFICERS  OF  THE  ARMY. 

Between  November  1,  1858,  and  the  same  date  of  the  present  year,  five  officers  of  the  army 
have  deen  detached  from  the  Coast  Survey,  and  two  detailed  for  service.  Captain  E.  B.  Hunt, 
of  the  Corps  of  Engineers,  has  not  been  regularly  detached,  but  has,  in  fact,  been  so  occupied 
with  engineering  duties  as  to  render  it  impracticable  that  he  should  give  any  portion  of  his 
time  to  the  Coast  Survey. 

Captain  A.  H.  Seward,  U.  S.  A., detached  on  his  promotion,  has  rendered  good  service,  and 
shown  remarkable  adaptation  to  our  work  in  charge  of  a  triangulation  party  in  the  very  diffi¬ 
cult  region  of  the  inner  Florida  keys,  and  the  loss  of  his  experience  to  the  survey  is  much  to 
be  regretted. 
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Lieutenant  J.  C.  Tidball,  U.  S.  A.,  had  been  in  charge  of  the  drawing  division  of  the  Coast 
Survey  for  several  years,  and  was  a  very  efficient  officer.  Lieutenants  J.  P.  Roy,  and  Rufus 
Saxton  had  been  serviceable  both  in  the  field  and  office.  The  experience  of  all  these  officers 
is  now  lost  to  us  in  their  several  positions. 

Appendix  No.  3  contains  a  list  of  the  army  officers  now  attached  to  the  Coast  Survey. 

OFFICERS  OF  THE  NAVY. 

During  the  past  year  we  have  lost  by  detachment  the  services  of  two  of  the  most  expe¬ 
rienced  chiefs  of  hydrographic  parties.  Lieutenants  T.  A.  Craven  and  J.  N.  Maffitt,  U.  S.  N., 
have  thoroughly  indentified  their  names  with  the  Coast  Survey,  and  wherever  their  labors  have 
extended,  from  Maine  to  Texas,  have  left  the  mark  of  their  special  ability  for  the  work. 
During  the  last  period  of  their  service  they  were  but  temporarily  attached  to  the  survey,  it 
being  understood  that  the  Navy  Department  would  soon  need  them  in  highly  responsible  posi¬ 
tions  connected  with  the  general  service,  but  they,  nevertheless,  both  found  time,  the  former 
on  the  Florida  reef,  in  New  York  harbor,  and  in  the  Gulf  Stream,  and  the  latter  in  organizing 
a  system  of  repairs  and  equipment,  to  cause  that  short  period  to  be  remembered  as  important 
to  the  survey. 

By  the  kindness  of  the  Hon.  Secretary  of  the  Navy,  my  letters  of  acknowledgment  to  these 
officers  were  transmitted  to  them  in  the  most  complimentary  way. — (Appendix  No.  39.) 

Lieutenant  W.  G.  Temple,  U.  S.  N.j  was  detached  from  the  command  of  the  steamer  Corwin 
in  October,  1858,  and  from  the  survey  in  April,  1859.  He  had  been  in  charge  of  a  party  less 
than  two  years,  but  his  preliminary  experience  in  the  work,  and  his  intelligence  and  industry, 
rendered  every  day  of  his  connexion  with  it  useful  to  the  survey. 

Lieutenant  T.  B.  Huger,  U.  S.  N.,  was  detached  at  the  close  of  his  summer’s  work,  having 
earned  the  name  of  a  zealous  and  intelligent  chief  of  a  hydrographic  party. 

Of  the  chiefs  of  parties  who  have  replaced  these  officers,  Lieutenant  Wilkinson  and  Lieu¬ 
tenant  Phelps  have  had  considerable  experience  in  the  survey  in  former  years,  as  junior  officers 
of  parties. 

The  names  of  all  the  officers  now  on  duty  in  the  Coast  Survey  are  given  in  Appendix  No.  5, 

The  deficiency  in  the  number  of  naval  officers,  by  which  only  one  lieutenant  is  now  allowed 
to  each  hydrographic  party,  has  made  a  radical  change  in  our  service.  The  master’s  mates 
allowed  to  the  parties  will,  in  time,  be  trained  to  the  work,  but  thus  far  the  difficulties  have 
been  much  increased  by  the  want  of  experienced  officers.  The  rules  required  to  give  a  form 
of  organization  to  this  branch  of  the  service  have  been  adopted,  and  their  working  will  be 
carefully  observed. 

All  the  engineers  of  the  Coast  Survey  vessels  are  now  civilians,  and  their  entire  emolument 
is  derived  from  the  Coast  Survey  appropriations.  Under  the  regulations  of  the  Treasury 
Department  they  are  employed  by  the  chiefs  of  hydrographic  parties  at  fixed  rates  of  pay, 
their  employment  lasting,  as  a  rule,  only  while  the  vessels  are  in  commission. 

HYDROGRAPHIC  DIVISION. 

The  advantages  to  be  derived  from  this  division  have  been  fully  realized  by  the  activity  of 
Lieut.  J.  N.  Maffitt,  U.  S.  N.,  who  was  in  charge  of  it  at  the  outset,  with  Mr.  A.  Balbach  as 
the  draughtsman.  Commander  S.  S.  Lee,  U.  S.  N.,  who  has  replaced  Lieut.  Maffitt,  will  no 
doubt  maintain  all  its  efficiency. 
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The  duties  of  hydrographic  inspector,  which  are  combined  with  those  of  the  charge  of  this 
division,  are  of  great  importance,  and  Commander  Lee  has  already  shown  the  efficiency  and 
economy  whictt  must  come  from  the  new  organization  devised  by  Lieut.  Maffitt,  and  commenced 
under  his  immediate  supervision. 

By  the  kindness  of  the  Hon.  Secretary  of  the  Navy,  and  of  Commodore  Smith,  chief  of  the 
Bureau  of  Docks  and  Yards,  the  necessary  store-room  has  been  assigned  to  us  in  the  New  York 
navy  yard,  and  the  order  and  method  introduced  into  the  laying  up,  repairs,  and  fitting  out  of 
our  small  vessels,  and  into  the  charge  of  them  while  laid  up,  will  prove  not  only  a  source  of 
efficiency,  but  also  of  economy. 

AIDS  TO  NAVIGATION. 

As  the  hydrographic  work  advances,  and  developments  are  made  of  the  known  or  hitherto 
unknown  dangers  to  navigation,  the  practice  has  been,  with  the  chiefs  of  parties,  to  report 
upon  them,  with  such  recommendations  in  regard  to  buoys  or  other  marks  as  in  their  judgment 
are  necessary.  Their  remarks  on  the  aids  required  for  safety  in  navigation  are  from  time 
to  time  referred  through  the  department  for  the  consideration  of  the  Light-hoUse  Board. 
Appendix  No.  40  contains  a  list  of  the  cases  reported  within  the  year,  and  Nos.  41,  42,  and 
48  my  communications  relative  to  the  special  localities  and  character  of  the  marks  required 
for  the  purposes  of  mariners. 

OBITUARIES. 

The  survey  has  lost  during  the  past  year,  by  death,  the  services  of  Lieut.  John  K.  Duer, 
U.  S.  N.,  who  was  in  charge  of  one  of  the  hydrographic  parties  in  the  Gulf  of  Mexico.  This 
officer  discovered  in  1857  the  new  channel  east  of  Dog  island,  leading  into  St.  George’s  sound, 
and  to  Apalachicola,  so  important  to  the  future  development  of  that  part  of  the  coast  of  Florida, 
and  was  engaged  in  completing  the  survey  of  the  approaches  when  he  died.  He  was  a  zealous 
and  industrious  officer,  regarding  always  the  public  service  rather  than  his  own  health  or 
convenience,  and  died  of  a  disease  of  the  heart  aggravated  by  the  labors  and  responsibilities  of 
his  position. 

Mr.  Gustavus  Wurdemann,  in  charge  of  the  tidal  observations  on  the  Florida  reefs  and  in  the 
Gulf  of  Mexico,  died  at  his  home  in  New  Jersey  on  the  29th  of  September.  His  health  had 
been  failing  for  some  years,  and  during  the  last  year  he  had  discharged  his  duties  with  great 
difficulty,  owing  to  physical  debility. 

Mr.  Wurdemann  entered  the  survey  under  my  predecessor,  and  served  until  the  period  of  his 
death  with  a  fidelity  and  singleness  of  purpose  that  has  never  been  exceeded.  Exact  truth¬ 
fulness, was  the  leading  trait  of  his  character,  and  his  observations  were  reliable  in  the  most 
minute  as  in  the  largest  points.  It  is  easily  seen  that  it  is  no  exaggeration  to  say  that  such  a 
man  in  his  place  was  invaluable,  and  an  example  worthy  to  be  held  up  as  the  type  of  faithful¬ 
ness.  During  the  discharge  of  his  laborious  duties  he  found  time  and  opportunity  to  make 
collections  in  natural  history,  which  have  been  acknowledged  by  the  Smithsonian  Institution 
as  among  its  most  valuable  contributions  to  the  knowledge  of  the  fauna  of  Florida. 

Mr.  F.  Dankworth,  one  of  the  oldest  and  best  engravers  in.  the  Coast  Survey  Office,  whose 
employment  dates  from  1843,  died  on  the  19th  of  April.  He  had  been  in  infirm  health  for  the 
last  year,  but  continued  to  the  last  to  work  at  his  art,  to  which  he  was  successfully  devoted. 
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I  proceed  now  to  give,  in  the  usual  geographical  order,  detailed  statements  of  the  field-work 
done  on  the  Atlantic,  Gulf,  and  Pacific  coasts  of  the  United  States,  under  the  head  of  sections, 
the  limits  of  which  have  been  already  defined.  In  each  chapter  the  work  is  described 
generally  in  the  natural  order  taken  in  its  execution,  as  triangulation,  topography,  hydrography* 
Notices  of  the  office- work  done  in  Washington  precede  the  several  chapters,  each  of  which 
corresponds  to  one  of  the  sections. 

SECTION  I. 

FROM  PAS8AMAQUODDY  BAY  TO  POINT  JUDITH,  INCLUDING  THE  COAST  OF  THE  STATES  OF  MAINE,  NEW 
HAMPSHIRE,  MASSACHUSETTS,  AND  RHODE  ISLAND. — (Sketch  A,  Nos.  1  ahj>  2.) 

The  progress  in  the  field-work  of  this  section  is  stated  under  the  following  heads: 

1.  Geodetic  and  astronomical  observations. — The  primary  triangulation  and  the  astronomical 
and  magnetic  observations  connected  with  it  have  been  carried  to  the  boundary,  and  Chamcook 
station  has  been  occupied  for  the  survey  of  Passamaquoddy  bay. 

2.  Triangvlaiion  connected  with  Upping  base. — The  primary  triangulation  has  been  connected 
with  the  base  of  verification  on  Epping  plains,  measured  in  1857.  The  verification  from  the 
first  approximate  computations  is  highly  satisfactory,  the  length  as  measured  and  as  computed 
from  the  triangulation  differing  but  three-tenths  of  an  inch  in  five  miles  and  four-tenths.  This 
brings  the  results  much  within  the  range  of  uncertainties  of  expansion  of  measures  and  the 
like. 

3.  Trianqvlation  of  Penobscot  bay. — This  work  extends  over  the  entrance,  embracing  the 
islands  as  well  as  the  main. 

4.  Triangvlaiion  of  Muscongus  bay  and  sound. — This  work  has  been  extended  from  the 
Sheepscot  river  over  the  Damariscotta  and  over  Muscongus  bay  and  sound  to  a  junction  with 
the  Penobscot  work. 

5.  Topography  of  Wiscasset  bay. — A  stretch  of  about  four  miles  above  and  below  the  town 
of  Wiscasset  has  been  completed,  joining  with  the  work  of  the  previous  year  on  the  Sheepscot. 

6.  Topography  of  Merrymeeting  bay  and  of  Bath,  Maine. — This  is  a  continuation  of  the 
survey  of  the  shores  of  the  Kennebec  river. 

7.  Topography  of  Casco  bay ,  Maine. — This  is  a  continuation  of  the  survey  pf  the  main  and 
islands  of  Casco  bay,  and  extends  to  Harpswell  Neck. 

8.  Plane-table  survey  of  the  Isle  of  Shoals  and  adjacent  coast. 

9.  Topography  of  Barnstable  harbor  and  approaches ,  Mass . — This  forme  part  of  the  topography 
of  Cape  Cod,  which  remained  to  be  executed  on  the  inner  shore. 

10.  Hydrography  of  the  approaches  to  Sheepscot  bay  and  Kennebec  river ,  Maine. — These  were 
nearly  completed.  The  least  depth  of  water  upon  44  Mile  Ledge”  was  found  to  be  but  eighteen 
feet  at  mean  low  tide. 

11.  Hydrography  of  Casco  bay. — This  is  in  continuation  of  the  soundings  of  the  lower  part 
of  Casco  bay.  The  well  known  4  4  Hussey  Rock 9  ’  was  found  to  be  erroneously  laid  down  in 
position  on  the  best  charts.  The  shoal  artificially  caused  off  Union  wharf,  Portland  harbor, 
has  been  nearly  removed. 

12.  Inshore  hydrography  between  Cape  Elizabeth  and  Cape  Porpoise ,  coast  of  Maine . — This  is 
nearly  connected  with  the  hydrography  of  the  approaches  to  Portland  harbor.  Cape  Porpoise, 

5 


Digitized  by  VjOOQiC 


34 


REPORT  OF  THE  SUPERINTENDENT  OF 


Stage  Island,  and  Wood  Island  harbors  were  surveyed  in  connection  with  this  work.  The 
developments  here  were  numerous. 

13.  Offshore  hydrography ,  coast  of  Maine ,  New  Hampshire ,  and  Massachusetts . — Important 
contributions  to  this  have  been  made. 

14.  Examination  of  Salem  harbor. — This  was  an  extension  of  the  examination  of  last  year. 

15.  Rock  determined  in  Hyannis  harbor,  Mass. 

16.  Magnetic  observations  at  localities  extending  from  Portland  to  Cape  Ann. 

17.  Tidal  observations. 

This  work  has  occupied  three  triangulation  and  magnetic,  four  topographical,  and  two  hydro- 
graphic  parties  during  the  whole  or  parts  of  the  season. 

Office-worJc. — The  drawing  and  engraving  of  additions  to  the  chart  of  Boston  harbor  have 
been  completed,  as  also  the  drawing  of  those  of  Portland  harbor,  Lynn  harbor,  and  a  new 
edition  of  that  of  Muskeget  channel,  and  the  engraving  of  the  preliminary  charts  of  Kennebec 
river  and  Rockport  harbor.  Progress  has  been  made  in  the  drawing  and  engraving  of  general 
coast  chart  No.  II,  from  Cape  Ann  to  Gay  Head,  and  of  preliminary  coast  chart  No.  3,  from 
Cape  Small  Point  to  Cape  Cod;  in  the  drawing  of  coast  maps  and  charts,  No.  7,  from  Mus- 
congus  bay  to  Portland  harbor;  Nos.  9,  10,  and  11,  from  Cape  Neddick  to  Hyannis  harbor,  and 
No.  14,  from  Cuttyhunk  island  to  Block  island;  also  in  the  engraving  of  coast  maps  and  charts, 
Nos.  12  and  13,  from  Monomoy  to  New  Bedford;  the  views  for  these  charts,  the  finished  maps 
of  Kennebec  river  and  Lynn  harbor,  and  the  new  edition  of  the  chart  of  Muskeget  channel. 

Geodetic  and  astronomical  observations. — The  party  under  my  immediate  direction  was  organ¬ 
ized  at  Washington  early  in  June  for  the  purpose  of  completing  the  primary  triangulation  of  the 
coast  near  the  northeastern  boundary  of  the  United  States.  The  preliminaries  required  in  the 
erection  of  additional  signals  and  posting  the  heliotropers  were  executed  by  Assistants  C.  0. 
Boutelle  and  G.  W.  Dean,  and  the  preparations  necessary  in  occupying  the  stations  were,  as 
usual,  made  by  Mr.  Thomas  McDonnell,  artificer  in  the  Coast  Survey. 

Station  Howard,  situated  on  the  western  side  of  Machias  bay,  and  in  the  township  of  Ma- 
chiasport,  Washington  county,  Maine,  was  first  occupied.  Owing  to  unfavorable  weather, 
arising  chiefly  from  the  prevalence  of  sea  fogs,  but  little  progress  was  made  until  the  middle 
of  July,  when  the  measurement  of  horizontal  angles  was  commenced.  From  that  period  the 
work  advanced  well,  and  the  various  operations  being  satisfactorily  completed  by  the  15th  of 
August,  arrangements  were  made  for  the  immediate  transfer  of  the  party  and  instruments  to 
the  station  Western  Ridge,  in  Cooper  township,  in  connection  by  a  primary  line,  as  may  be 
seen  by  reference  to  sketch  No.  1,  with  station  Howard. 

The  operations  at  Howard,  included  the  measurement  of  twenty-four  horizontal  angles  with 
the  thirty-inch  theodolite;  vertical  angles  with  the  eight-inch  Gambey  circle,  C.  S.  No.  57, 
upon  six  points;  the  determination  of  the  latitude  with  the  zenith  telescope;  azimuth  obser¬ 
vations  with  the  thirty-inch  theodolite;  the  determination  of  the  magnetic  elements;  levellings 
for  ascertaining  the  height  of  the  station  above  the  sea,  and  the  usual  meteorological  observa¬ 
tions.  These  several  particulars,  in  connection  with  others,  will  presently  be  noticed  more  in 
detail. 

The  measurements  of  horizontal  angles  at  station  Western  Ridge  were  commenced  on  the  30th 
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of  August,  and  the  work  was  pressed  forward  until  the  27th  of  September,  at  which  date  all 
the  geodetic,  astronomical,  and  magnetic  observations  were  brought  to  a  successful  close. 

For  extending  the  triangulation  so  as  to  include  the  northeastern  boundary  in  the  vicinity 
of  Passamaquoddy  bay,  Chamcook  station,  near  St.  Andrew7  s,  New  Brunswick,  was  occupied 
by  Assistant  Dean  between  the  13th  and  28th  of  October,  and  satisfactory  measurements  made 
of  the  angles  required  to  conclude  the  primary  work. 

The  facilities  extended  to  Mr.  Dean  by  T.  B.  Wilson,  esq.,  of  Chamcook,  and  Capt.  Thomas 
Jones,  U.  S.  consul  at  St.  Andrews,  while  prosecuting  the  operations  in  that  vicinity,  are 
acknowledged  in  his  report.  The  following  statistics  exhibit  in  brief  the  work  executed  by 
my  party  in  this  section  during  the  past  season: 

Triangulation . — At  station  Howard  1 ,066  observations  were  made  with  the  thirty-inch  theodolite* 
C.  S.  No.  1,  upon  ten  signals  and  an  elongation  mark.  The  vertical  angles  for  determining  the 
heights  of  the  principal  stations  were  measured  with  the  eight-inch  Gambey  vertical  circle,  C. 
S.  No.  57,  and  for  this  purpose  sixty-seven  sets  each,  consisting  of  six  measurements  of  the 
angle,  were  made  upon  the  signals  of  six  stations. 

At  Western  Ridge  station  1,103  observations  were  made  with  the  large  theodolite  upon 
eleven  signals  and  the  elongation  mark.  Nine  stations  were  observed  on  for  the  vertical 
angles,  and  560  measurements  were  made. 

At  station  Chamcook  464  observations  were  made  with  tfie  large  theodolite  upon  four  signals 
for  horizontal  angles.  Vertical  angles  were  measured  by  234  observations  on  the  same  signals 
with  the  circle  No.  57. 

The  most  distant  signal  observed  on  during  the  season  was  that  on  Mt.  Desert  island,  as  seen 
from  Western  Ridge.  This  line,  between  the  two  stations,  is  about  fifty-eight  miles  in  length. 
From  Western  Ridge  the  highest  peak  of  Mt.  Katahdn  was  observed  on  incidentally  at  a 
distance  of  about  a  hundred  miles,  and  with  observations  of  the  same  kind  made  at  Mt.  Desert 
in  1856,  upon  the  same  point,  the  geographical  position  of  that  remarkable  feature  of  the 
interior  of  Maine  will  be  approximately  determined. 

The  primary  triangulation  completed  during  the  season  embraces  an  area  of  1,150  square 
miles. 

Latitude  and  time  observations . — At  station  Howard  two  hundred  and  nineteen  observations 
were  made  with  the  zenith  telescope,  C.  S.  No.  5,  upon  forty  sets  of  stars.  The  arc  value  of 
a  revolution  of  the  micrometer  was  carefully  obtained  from  one  hundred  and  twenty-two  observa¬ 
tions  on  Polaris  near  its  eastern  elongation,  and  the  value  of  a  division  of  the  level  was  found 
in  the  usual  way  by  thirty  observations  upon  a  collimator  with  the  micrometer. 

With  the  forty-  six  inch  transit,  C.  S.  No.  4,  the  local  time  was  determined  by  a  hundred  and 
three  observations  on  fifteen  standard  stars,  zenith  and  circumpolar. 

At  Western  Ridge  two  hundred  and  twenty-three  observations  were  made  with  the  zenith 
telescope  upon  forty  sets  of  stars.  The  arc  value  of  the  micrometer  was  ascertained  from  a 
hundred  and  twenty  two  observations  upon  the  star  51  Hev.  Cephei  near  its  eastern  elongation, 
and  the  customary  means  were  taken  for  finding  the  value  of  the  level  scale.  Local  time  was 
determined  from  seventy-three  observations  on  twenty  zenith  and  circumpolar  stars. 

The  observations  for  latitude  and  time  were  made  by  Sub -Assistant  Edward  Goodfellow, 
aided  by  Mr.  Henry  W.  Bache. 

Azimuth. — The  azimuth  of  the ‘trigonometrical  lines  at  station  Howard  was  determined,  as  in 
other  cases,  with  the  thirty-inch  theodolite,  and  for  that  purpose  one  hundred  observations  were 
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made  upon  Polaris  near  its  eastern  elongation,  besides  seventy-two  on  Urs®  Minoris,  near 
the  upper  culmination,  in  connection  with  two  hundred  and  eighty  observations  upon  the 
elongation  mark.  At  Western  Ridge  the  azimuth  was  determined  from  seventy  observations 
upon  X  Urs®  Minoris,  near  its  upper  culmination,  and  one  hundred  and  twenty-Bix  observations 
on  the  elongation  mark. 

Magnetic  observations. — The  geological  formation  at  station  Howard  indicated  that  the  magnet 
would  be  affected  by  local  attraction,  and  the  experimental  observations  made  at  several  points 
near  it  proved  this  to  be  the  case.  After  selecting  the  most  favorable  position,  one  hundred 
and  forty-seven  observations  were  made  for  declination,  the  magnet  used  being  freely  suspended 
during  three  consecutive  days.  The  inclination  was  measured  with  the  nine-inch  dip-circle, 
five  complete  sets  of  observations  being  made  with  two  needles.  The  horizontal  intensity  and 
moment  of  inertia  were  deduced  from  two  sets  of  experiments  on  different  days. 

At  Western  Ridge  the  magnetic  declination  was  ascertained  by  one  hundred  and  ninety 
observations  on  four  days,  and  the  inclination  from  three  complete  sets  made  on  different  days. 

At  station  Chamcook  the  declination  was  determined  by  one  hundred  and  thirty-five  observa¬ 
tions  on  three  days,  the  inclination  from  four  sets  of  experiments  on  different  days,  and  the 

horizontal  intensity  and  moment  of  inertia  in  the  usual  way.  • 

Observations  were  also  made  at  {lastport,  Maine,  and  in  its  immediate  vicinity,  for  determin¬ 
ing  the  magnetic  inclination  and  local  intensity. 

The  declinometer  D.  22,  C.  S.  No.  1,  and  dip-circle,  C.  S.  No.  4,  were  used  in  all  the 
observations  made  at  the  several  stations. 

The  azimuth  and  magnetic  observations  were  made  by  Assistant  Dean,  aided  by  Messrs. 
R.  E.  Halter,  R.  H.  Talcott,  and  C.  S.  Peirce. 

While  the  astronomical  and  geodetic  operations  were  in  progress  at  Howard,  Mr.  Talcott 
made  a  series  of  levellings  from  the  station  to  a  bench-mark  which  had  been  established  by 
careful  tidal  observations  made  by  Mr.  McDonnell,  who  also  ran  a  line  of  levels  between  the 
same  points. 

Meteorological  observations. — The  usual  journals  were  kept  at  the  several  stations  by  Mr. 

Talcott,  and  in  the  course  of  the  working  season  two  hundred  and  ninety  readings  of  the 

barometer,  thermometers,  and  evaporating  point,  were  recorded. 

All  the  original  records  were  duplicated,  and  the  computations  from  the  latitude,  azimuth, 
and  magnetic  observations  nearly  completed,  before  the  party  returned  from  the  field.  These, 
making  a  total  of  fifty  volumes,  have  been  deposited  in  the  archives  at  Washington. 

Assistant  Dean  and  Sub- Assistant  Goodfellow  are  about  to  resume  the  prosecution  of  longitude 
determinations  on  the  Gulf  of  Mexico. 

Beconnaissance. — The  primary  triangulation  which  has  been  carried  through  New  England 
having  approached  the  northeastern  boundary  of  the  United  States,  it  became  desirable  that 
stations  should  be  chosen  for  closing  the  scries  in  that  quarter  so  as  to  include  the  St.  Croix 
river  and  Passamaquoddy  bay.  In  the  latter  part  of  June  Assistant  C.  0.  Boutelle  proceeded 
on  this  duty,  first  re-erecting  on  Mt.  Desert  island  the  primary  signal  which  had  been  destroyed 
by  a  storm  subsequent  to  the  occupation  of  that  point  by  my  own  party  in  the  autumn  of  1857, 
and  placing  the  heliotropes  necessary  for  the  measurement  of  horizontal  angles  formed  at  the 
two  remaining  stations  (Howard  and  Cooper)  west  of  the  boundary,  intended  to  be  occupied  at 
a  later  period  in  the  present  surveying  year.  Ample  facilities  for  the  work  were  afforded  in 
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the  use  of  the  U.  S.  revenue  cutter  Jackson,  by  her  captain,  Joseph  Noyes,  and  by  Robert 
Burns,  esq.,  collector  at  Eastport,  Me.,  under  authority  from  the  Treasury  Department. 

The  official  sanction  of  the  colonial  authorities  of  New  Brunswick  having  been  received,  Mr. 
Boutelle  selected  and  marked  a  station  at  the  distance  of  about  a  quarter  of  a  mile  from  the 
bluff  on  the  north  side  of  Dark  harbor,  Grand  Manan  island,  and  erected  a  signal  at  Chamcook, 
in  the  vicinity  of  St.  Andrew's.  Both  of  these  points  (Sketch  No.  1)  were  observed  on  from 
the  station  occupied  by  my  party  in  September. 

The  reconnaissance  was  so  made  as  to  settle  also  the  availability  of  points  for  the  secondary 
triangulation  in  the  vicinity  of  Passamaquoddy  bay,  and  for  its  connection  with  the  primary 
work.  Two  signals  of  the  second  order  were  erected— one  at  Prince  Regent's  Redoubt, 
(Moose  island,)  near  Eastport,  and  the  other  on  Trescott  Rock.  The  positions  of  these,  and  the 
general  plan  proposed  for  the  smaller  triangulation,  are  shown  on  Sketch  No.  2. 

Assistant  Boutelle  was  aided  in  this  service  by  Mr.  C.  H.  Boyd.  In  the  early  part  of  the 
surveying  year  his  party  was  employed  in  Section  Y,  and  afterwards  completed  the  triangulation 
work,  in  the  vicinity  of  the  Epping  base,  as  will  be  presently  noticed.  In  the  course  of  the 
season  he  visited  and  examined  the  lines  leading  from  the  two  primary  stations — Gunstock 
Mt.,  in  New  Hampshire,  and  Wachusett  Mt.,  in  Massachusetts — which  had  been  passed  by  in 
the  progress  of  the  general  triangulation  through  New  England,  and  which  yet  remain  to  be 
occupied. 

TriangvLatim  connected  with  Epping  base. — This  duty  was  commenced  on  the  17th  of 
September  by  Assistant  Boutelle,  from  whose  report,  made  on  the  completion  of  the  work, 
the  following  extract  is  taken: 

“In  occupying  as  stations  the  east  and  west  ends  of  the  base,  the  theodolite  was  protected 
from  sun  and  wind  by  a  temporary  structure,  and  the  observing  tripods  by  a  couple  of  screens 
of  light  canvas,  each  of  the  size  of  the  surrounding  scaffold.  These  were  spread  on  the  wind¬ 
ward  sides,  and  kept  the  platform  on  which  the  theodolite  was  placed  in  perfect  steadiness. 
At  the  west  end  of  the  base  the  wind  blew  almost  a  gale  from  the  northwest  on  the  evening  of 
the  15th  and  morning  of  the  16th  of  October;  and  although  the  scaffold  was  over  forty  feet 
high,  eighteen  feet  wide  at  the  base  and  nine  at  the  top,  the  protection  from  the  screens  was 
such  that  the  observations  were  not  materially  interfered  with.  It  would  have  been  impossible 
to  observe  without  them,  and  I  consider  them  a  great  addition  to  our  means  of  observing  in 
the  southern  sections  where  tripods  are  more  frequently  required." 

The  connection  of  the  base  with  the  primary  triangulation  was  effected  by  occupying, 
besides  the  two  ends,  the  three  adjacent  stations,  namely:  Burke,  Pigeon  Hill,  and  Tunk  Mt., 
all  of  which,  and  also  the  relative  situation  of  the  base  line,  are  shown  on  Sketch  No.  1. 

Each  of  the  horizontal  angles  was  determined  by  a  hundred  and  twenty  measurements  with 
the  ten-inch  Gainbey  repeating  theodolite,  C.  S.  No.43.  The  vertical  angles  were  measured  by 
means  of  the  eight-inch  Gambey  theodolite,  C.  S.  No.  24. 

Mr.  Boutelle  observed  a  series  of  consecutive  tides  near  Pigeon  Hill,  and  carried  a  line  of 
levels  to  that  station,  determining  its  height  above  the  mean  level  of  the  sea. 

The  following  summary  shows  the  general  statistics  of  the  triangulation : 


Stations  occupied . . .  5 

Signals  observed  on .  36 
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Angles  measured  (horizontal)  •  •  •  -  - . . .  61 

Angles  measured  (vertical) . . .  33 

Number  of  observations .  8,049 


The  work  was  completed  on  the  31st  of  October. 

Assistant  Boutelle  was  aided  in  the  field  by  Mr.  C.  H.  Boyd.  All  the  records  of  the  work 
were  duplicated  before  the  return  of  the  party  from  this  section.  Mr.  Boutelle  had  been 
previously  engaged  in  Section  V. 

Triangulation  of  Penobscot  bay ,  Me. — This  work,  which  was  begun  last  year,  has  been  con¬ 
tinued  by  the  party  of  Sub-Assistant  J.  A.  Sullivan.  The  stations  established  by  Sub-Assist¬ 
ant  Harris  were  in  part  occupied,  and  angular  measurements  made  from  them  on  others  above 

and  below  the  primary  line  Ragged -  Isle  au  Haut,  shown  on  Sketch  No.  2.  Progress 

was  made  in  extending  the  work  upwards  between  the  23d  of  July  and  23d  of  September, 
when  the  schooner  Peirce,  which  attended  the  party,  was  despatched  for  New  York.  Observa¬ 
tions  were  continued  by  Mr.  Sullivan  until  the  5th  of  October. 

Sixty  points  of  the  third  order  were  determined  in  position.  These  and  the  measurements 
of  secondary  angles  were  made  with  the  Wurdemann  theodolite,  C.  S.  No.  86. 

As  every  precaution  was  taken  in  erecting  signals  for  continuing  the  triangulation  up  the 
bay,  there  is  a  fair  prospect  that  the  future  progress  in  that  direction  will  be  more  rapid. 

The  number  of  observations  made  in  the  course  of  the  season  was  five  thousand  one  hundred 
and  twenty. 

Messrs.  R.  M.  Stiles  and  J.  D.  Bradford  served  with  zeal  and  efficiency  as  aids  in  the  party. 

The  previous  occupation  of  Sub-Assistant  Sullivan  will  be  referred  to  under  Section  VI. 

Sub-Assistant  Harris,  who  was  last  year  engaged  on  Penobscot  bay,  has  sent  to  the  office 
duplicates  of  his  notes  of  horizontal  angles  and  descriptions  of  the  signals  erected  at  the  outset 
of  the  work. 

Triangulation  over  Muscongus  bay  and  sound ,  Me. — On  the  6th  of  July  the  party  of  Sub-Assist¬ 
ant  P.  P.  Webber,  commenced  the  erection  of  the  remaining  signals  necessary  for  extending 
the  secondary  triangulation  eastward  of  the  Sheepscot  river,  over  the  Damariscotta  river,  and 
over  Muscongus  bay  and  sound.  The  signal  at  Edgecombe  and  some  others  in  the  vicinity, 
having  been  blown  down  in  the  spring,  were  re- erected,  and  twenty-one  others,  mostly  of  the 
third  order,  for  topographical  purposes,  were  put  up.  The  reconnaissance  and  preliminaries 
being  complete  by  the  end  of  July,  Mr.  Webber,  aided  by  Mr.  Julius  Kincheloe,  commenced 
the  measurement  of  horizontal  and  vertical  angles,  and  occupied  fifteen  stations  with  the  theod¬ 
olite,  at  seven  of  which  vertical  angles  were  observed  on  the  signals  of  the  thirty-four  stations 
embraced  in  his  field  of  work.  It  will  be  seen  by  reference  to  Sketch  No.  2  that  the  secondary 
triangulation  conducted  by  Sub- Assistant  Webber  has  been  pushed  to  a  connection  with  that  of 
the  lower  part  of  Penobscot  bay,  on  the  line  which  joins  Manhegan  island  with  a  station  on  the 
east  side  of  St.  George's  river. 

Fifty-nine  points  were  determined  in  position  within  the  scope  of  the  triangulation.  The 


remaining  statistics  are  as  follows : 

Stations  established  or  re-erected  •  •  •  . .  34 

Stations  occupied .  15 

Horizontal  angles  measured .  347 

Vertical  angles  determined .  34 
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Objects  observed  on . * . .  346 

Number  of  observations  •  •  •  . . . . .  •  3,090 


The  schooner  Hassler,  which  was  used  in  this  service,  returned  to  New  York  on  the  6th  of 
October.-  In  the  early  part  of  the  surveying  year  Mr.  Webber  was  engaged  in  Section  V,  and 
is  now  completing  arrangements  for  returning  to  the  coast  of  Georgia. 

Duplicates  of  the  field-notes  made  in  the  triangulation  over  Damariscotta  river  and  Mus- 
congus  bay  have  been  deposited  in  the  office  with  the  descriptions  of  the  signals  as  now  standing. 

Topography  of  Wiscasset  bay ,  Me. — The  sheet  containing  this  work  was  taken  into  the  field 
by  Sub-Assistant  W.  H.  Dennis  on  the  1st  of  August.  On  the  south  it  joins  with  the  work 
done  last  year  on  the  Sheepscot  river  by  Assistant  Hull  Adams.  As  far  as  now  completed,  the 
topography  represents  the  town  of  Wiscasset  and  its  environs,  and  the  details  found  at  Edge¬ 
combe,  on  the  opposite  side  of  Wiscasset  bay,  including  also  the  mouth  of  the  Sheepscot, 
above  Wiscasset,  making  altogether  a  stretch  of  about  four  miles  above  and  below  the  town. 
Owing  to  the  nature  of  the  surface  the  features  in  detail  were  found  very  difficult  of  delineation. 

Sub-Assistant  Dennis  was  efficiently  aided  in  plane  table  duty  by  Mr.  J.  L.  Tilghman.  Field¬ 
work  was  continued  until  late  in  October,  with  the  following  result  in  statistics: 


Shore  line  surveyed . . .  8  miles. 

Roads .  20  44 

Area  of  minute  topography  (square  miles) .  5£ 


The  locality  of  the  work  may  be  seen  on  Sketch  No.  2. 

Topography  of  Merrymeeting  bay  and  Bath ,  Me. — The  supplementary  topography  required 
for  the  chart  of  the  Kennebec  river,  in  the  vicinity  of  Bath,  was  taken  up  on  the  24th  of  June 
by  Assistant  R.  M.  Bache.  Sub- Assistant  W.  S.  Edwards  was  attached  to  his  party,  and  worked 
with  a  separate  plane-table  on  the  details  of  the  shores  of  Merrymeeting  bay.  Assistant  Bache 
traced  in  the  streets  and  wharves  of  the  city  of  Bath,  which  is  continuous  for  about  five  miles 
along  the  west  bank  of  the  Kennebec.  The  very  uneven  surface  represented  on  the  two  sheets 
referred  to  made  the  field-work  tedious  and  necessarily  slow  in  execution.  The  locality  is 
shown  on  Sketch  No.  2.  A  small  portion  of  the  area  of  each  sheet  yet  remains  to  be  filled  in 
detail. 

The  following  are  the  statistics  of  the  season : 


Shore  line  surveyed .  27  miles. 

Wharf  line  surveyed . . . .  •  •  7  44 

Roads  . . . • .  32  44 

Area  (square  miles) .  15 


The  villages  of  Woolwich  and  Winnegand  are  represented  on  one  of  the  topographical  sheets. 

Assistant  Bache  has  inked  and  sent  to  the  office  the  plane-table  sheet  of  the  Kennebec  which 
was  completed  last  year. 

Topography  of  Casco  bay ,  Me. — The  work  of  the  season  on  the  shores  of  Casco  bay,  and  on 
the  islands  east  of  Portland  harbor,  was  in  charge  of  Assistant  A.  W.  Longfellow',  and  consisted 
of  filling  the  interior  details  and  contour  of  ground  of  the  outstanding  sheets,  of  which  the 
shore  line  had  been  previously  traced.  Assistant  A.  S.  Wadsworth  was  attached  to  the  plane 
table  party,  and  Mr.  James  Gilliss  served  as  aid.  The  topography  was  resumed  on  the  11th 
of  July  and  continued  until  the  4th  of  November.  Assistant  Longfellow  completed  the  survey 
of  the  shores  of  the  Presumpscot  river,  and  of  the  main  shore  of  Casco  bay,  from  thence  north- 
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ward  to  a  point  beyond  Sturdivant’s  island,  from  which  it  was  extended  by  Assistant  Wadsworth 
in  the  same  direction  abreast  of  Prince’s  Point,  and  there  joined  to  a  portion  of  work  also 
finished  by  Mr.  Longfellow.  The  topography  of  the  interior  of  Long’s  and  Cousin’s  island  was 
completed,  as  also  that  of  Great  Jebeig,  Hope,  Crotch,  and  Jewell’s  islands.  The  location  of 
the  three  plane-table  sheets  worked  on,  and  of  which  the  details  are  now  complete,  may  be 
seen  in  Sketch  No.  2.  On  two  other  sheets,  which  embrace  Yarmouth  river  and  Harpswell 
Neck,  progress  has  been  made  in  the  shore  line  survey. 

The  details  of  the  season’s  survey  are  represented  in  the  following  statistics: 


Shore-line  of  marshes  and  ravines .  33  miles. 

Roads . . .  40  4  4 

Total  of  contour  lines . . . . .  155  44 

Area  of  topography  (square  miles) .  14 


The  original  sheet  containing  the  topography  of  Portland  harbor,  the  city  and  its  environs, 
has  been  inked  and  placed  with  the  archives  at  the  office. 

The  party  of  Assistant  Longfellow  used  the  schooner  Meredith  for  transportation  and  quarters 
while  working  in  Casco  bay. 

Plane-table  survey  of  Saco  bay  and  vicinity ,  Me. — In  order  to  facilitate  the  early  completion 
of  the  charts  of  soundings  to  be  made  between  Cape  Elizabeth  and  Kennebunkport,  Me., 
Sub-Assistant  C.  Pendall  was  attached  to  the  hydrographic  party  of  Lieut.  Comg.  Murray, 
and  traced  the  entire  shore-line  from  Prout’s  Neck  and  Stratten  island  southward,  and  westward 
to  Kennebunk  river.  His  work,  the  limits  of  which,  as  contained  on  four  plane-table  sheets 
marked  on  Sketch  No.  2,  embraces  the  shores  of  Saco  bay,  Wood  island,  Fletcher’s  Neck,  and 
all  the  islands  and  coast  intermediate  between  the  last-named  point  and  Kennebunk  river. 
The  Isles  of  Shoals  were  also  surveyed,  and  were  mapped  on  a  separate  topographical  sheet. 

Topography  of  Barnstable  harbor  and  vicinity,  Mass. — The  survey  of  the  shores  of  Cape  Cod 
bay  was  commenced  on  the  7th  of  July  by  Assistant  A.  M.  Harrison.  Two  plane-table  sheets 
were  projected — one  to  include  Barnstable  harbor,  and  the  other  to  extend  the  work  westward. 
The  topography  was  taken  up  at  Scargo  Hill,  near  North  Dennis,  and  in  its  course  westward 
embraced,  besides  the  usual  surface  details,  the  village  just  named,  and  also  Yarmouth,  Yar- 
mouthport,  Barnstable,  Pond  Tillage,  and  West  Barnstable,  together  with  the  Great  Marshes 
in  that  immediate  vicinity,  Sandy  Neck,  and  the  entire  shore  of  Barnstable  harbor.  Very  few 
of  the  details  of  the  vicinity  yet  remain  to  be  traced  on  the  sheet.  Its  limits  are  shown  on 
Sketch  No.  2.  From  the  shore  line  of  the  harbor  the  survey  was  carried  back  to  an  average 
breadth  of  a  mile  and  a  half. 

Sub- Assistant  P.  C.  F.  West  and  Mr.  A.  W.  Thompson  were  attached  to  the  plane-table 
party,  and  rendered  efficient  service* 

The  character  of  the  country  in  the  vicinity  of  Barnstable  presents  almost  every  variety  of 
ground,  and  much  of  it  is  thickly  settled.  The  Cape  Cod  railroad  is  represented  in  the  stretch 
from  West  Barnstable  to  Dennis  Pond,  where  it  turns  to  cross  the  peninsula. 

Assistant  Harrison  closed  work  on  the  21st  of  October,  but,  before  leaving  the  field,  visited 
the  triangulation  points  on  which  his  work  was  based,  reset  the  station  marks,  and  prepared 
for  the  records  of  the  office  new  sketches  of  them,  accompanied  by  descriptive  notes.  The 
following  synopsis  of  statistics  is  taken  from  his  report : 
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Shore-line  surveyed .  20  miles. 

Marsh-line . . . . . . 46  J  “ 

Creeks,  ponds,  Ac. .  88£  “ 

Roads  •  •  •  . .  44J  “ 

Area  of  details,  (square  miles) .  15 


The  plane-table  sheet  embraces  a  coast  reach  of  rather  more  than  ten  miles,  measuring  east 
and  west  of  Barnstable  harbor. 

Verification  of  Topography . — After  closing  special  field  service,  which  will  be  referred  to  in 
the  following  chapter,  Assistant  H.  L.  Whiting  examined  the  plane-table  work  done  this  season 
in  the  vicinity  of  Wiscasset,  and  that  on  the  shores  and  islands  of  Casco  bay  and  in  the  neigh¬ 
borhood  of  Barnstable  harbor.  The  examination  was  made  with  reference  to  the  amount  and 
character  of  the  topography,  and  was  fully  reported  on  by  Mr.  Whiting  *is  being  in  all  respects 
satisfactory  and  thorough  in  detail.  The  localities  mentioned  are  amongst  the  most  difficult  of 
representation  that  have  yet  been  passed  over  by  either  of  the  plane-table  parties.  f 

Hydrography  of  the  approaches  to  Sheepscot  lay  and  Kennebec  river ,  Maine. — Under  circum¬ 
stances  unusually  favorable  for  work  afloat,  the  hydrography  of  the  approaches  to  the  Sheepscot 
and  Kennebec  rivers  was  completed  in  August  by  the  party  of  Lieut.  Comg.  John 
Wilkinson,  U.  S.  N.,  assistant  Coast  Survey,  working  with  the  steamer  Corwin.  The  upper 
limit  of  the  soundings  is  on  a  line  passing  from  Cape  Newaggen  across  and  about  three  miles  to 
seaward  of  Damiscove  island,  from  whence  the  work  was  prosecuted  southward  and  westward 
to  the  meridian  of  Cape  Small  Point,  where  it  joins  the  completed  hydrography  of  1856-  57. 
The  resulting  chart  will  extend  several  miles  to  the  southward  of  Seguin  island,  the  soundings 
in  that  vicinity  being  made  as  supplementary  to  the  hydrography  of  the  Kennebec  entrance, 
executed  in  the  surveying  season  of  1855-  56.  Sketch  No.  2  shows  the*  locality  and  the  limits 
referred  to. 

The  tidal  observations  required  in  plotting  the  soundings  were  made  at  a  station  in  Booth  bay. 

A  small  sunken  rock,  known  as  “Mile  Ledge/  ’  lying  about  a  mile  to  the  southward  of  Seguin 
island  light,  and  which  is  marked  on  the  old  charts  as  having  four  fathoms,  was  found  by 
Lieut.  Comg.  Wilkinson  to  have  only  eighteen  feet  water  at  mean  low  tide.  The  rock 
is  in  the  track  of  vessels  bound  into  Kennebec  river,  and  bears  from  the  light-house  S.  9°  30'  E., 
(true,)  or  south  a  little  to  the  westward  by  compass.  The  range  and  other  particulars  for 
determining  its  position  were  made  known  to  the  department  in  September,  in  a  communication, 
a  copy  of  which  is  given  in  Appendix  No.  9. 

A  summary  returned  on  concluding  the  hydrography  of  this  vicinity  presents  the  following 


statistics: 

Miles  run  in  sounding .  206 J 

Angles  taken . . .  898 

Number  of  soundings .  1,971 

Area  sounded,  (square  miles) .  •  . .  52 


The  greatest  depth  of  water  found  was  forty-seven  fathoms. 

Lieut.  Comg.  Wilkinson  has  furnished  sailing  directions  for  the  chart  of  the  Kennebec 
river  and  its  approaches. 

Within  the  year  the  two  sheets  containing  the  hydrography  of  the  Sheepscot  river,  executed 
by  Lieut.  Comg.  Moore,  have  been  plotted  and  registered  in  the  office. 
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Hydrography  qf  Casco  bay ,  Maine . — The  soundings  required  to  complete  the  hydrography  of 
the  lower  part  of  Casco  bay  were  made  in  the  latter  part  of  August  and  early  part  of 
September  by  the  party  of  Lieut.  Comg.  Wilkinson,  working  with  the  steamer  Corwin.  A 
space  embracing  about  twenty  square  miles  abreast  of  Portland  light,  and  included  between 
Peak's  island  and  Green  island,  is  shown  on  the  chart.  Within  its  limits  occurs  the  Hussey 
Rock,  the  position  of  which  has  been  hitherto  erroneously  laid  down  on  the  best  charts  of  Casco 
bay,  and  which,  in  the  course  of  the  operations  conducted  by  Lieut.  Comg.  Wilkinson, 
was  found  to  be  more  than  a  quarter  of  a  nautical  mile  northwest  of  the  position  heretofore 
assigned.  Bearings  and  ranges  from  the  true  position  to  fixed  points  on  the  main  and  acfjacent 
islands  are  given  in  Appendix  No.  10.  The  Hussey  Rock  is  small  and  has  only  twelve  feet  on 
it  at  mean  low  water.  The  locality  in  which  the  soundings  were  made  may  be  seen  by  reference 
to  Sketch  No.  2,  by  which,  also,  it  will  be  observed  that  the  in-shore  hydrography  of  the  section 
has  been  pushed  as  a  continuous  work  as  far  to  the  northward  and  eastward  as  Cape  Newaggen, 
with  the  exception  of  a  small  interval  at  Cape  Elizabeth,  the  advance  of  the  season  not 
admitting  of  a  final  junction  between  the  lines  run  by  Lieutenant  Commanding  Wilkinson  and 
those  of  Lieut.  Comg.  Murray,  the  site  of  whose  work  will  be  referred  to  presently. 
Tidal  observations  were  made  with  a  staff-gauge  at  Peak's  island  while  the  party  was  sounding 
in  that  vicinity. 

At  a  period  since  the  date  of  the  survey  made  by  Lieutenant  Commanding  Maxwell  Woodhull, 
U.  S.  N.,  the  water  at  one  point  in  the  channel  off  Union  wharf,  Portland  harbor,  had 
shoaled.  This  was  made  the  subject  of  examination  by  Lieut.  Comg.  Wilkinson,  and  it 
appeared  that  by  the  sinking  of  a  schooner  laden  with  granite  the  depth  had  been  for  some 
time  decreased.  The  obstruction  is  now  removed  and  the  depth  nearly  restored  to  what  it  was 
when  the  preliminary  chart  of  Portland  harbor  was  first  issued. 

The  following  is  a  summary  of  the  hydrographic  statistics: 

Miles  run  in  sounding .  117  J 

Angles  observed .  573 

Number  of  soundings .  1,657 

Area  sounded,  (square  miles) .  20 

Having  made  very  favorable  progress  in  the  hydrography  of  the  section,  the  party  in  the 
Corwin  left  Portland  on  the  2d  of  October  and  proceeded  to  New  York. 

Lieut.  Comg.  Wilkinson  has  turned  in  the  note-books  containing  the  entries  of  soundings 
and  tidal  observations  made  in  Casco  bay  and  in  Portland  harbor. 

The  hydrographic  sheet  showing  the  soundings  made  at  the  entrance  of  Casco  bay  by 
Lieut.  Comg.  Temple,  U.  S.  N.,  in  the  previous  surveying  season,  has  also  been  received. 

Inshore  hydrography  between  Cape  Elizabeth  and  Cape  Porpoise,  coast  of  Maine . — This  work  was 
resumed  in  July  by  Lieut.  Comg.  Alexander  Murray,  U.  S.  N.,  assistant  Coast  Survey, 
at  last  year7  s  limit,  near  Kennebunkport,  and  from  thence  was  prosecuted  northward 
and  eastward  to  the  vicinity  of  Cape  Elizabeth,  the  lateness  of  the  season  and  duty  required  in 
the  lower  part  of  the  section  only  preventing  a  junction  with  hydrography  of  the  approaches  to 
Portland  harbor. 

Sketch  No  36  shows  in  a  general  way  the  present  condition  of  the  in-shore  soundings  on  this 
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part  of  the  coast,  and  the  progress  sketch  (No.  2)  the  limits  of  the  several  sheets  executed  this’ 
season.  The  soundings  were  carried  about  eight  miles  out  from  the  coast  line  and  into  depths 
varying  between  fifty-five  and  seventy-five  fathoms. 

Within  the  limits  of  this  work  are  several  small  harbors,  with  a  good  depth  of  water  and  fine 
holding  ground.  Surveys  were  made  of  Cape  Porpoise,  Stage  island,  and  Wood  island  harbors, 
and  the  plotting  of  the  sheet  containing  them  is  well  advanced. 

Sub-Assistant  C.  Fendall  was  attached  to  the  party,  and  furnished  plane-table  data  as  needed 
in  the  hydrography. 

A  tide-gauge  was  set  up  at  Wood  island  harbor  and  regular  observations  referred  to  a  bench¬ 
mark  were  duly  recorded  as  the  soundings  advanced  in  that  vicinity. 

Among  the  important  developments  of  the  present  working  season  on  the  ooast  of  this  section 
are  the  following,  made  by  the  party  of  Lie.ut.  Comg.  Murray,  in  the  surveying  steamer  Bibb. 

The  four-fathom  bank  off  Cape  Porpoise,  Maine,  completely  sounded  out. 

A  fishing  bank  developed  off  Wood  island. 

Hussey  Rock,  off  Saco  bay,  and  to  the  southward  of  Fletcher’s  neck,  determined  in 
position. — (See  Appendix  No.  41.) 

The  position  and  development  of  a  rock  off  Ogunquit,  bare  at  low  tide,  and  but  very  little 
known. — (See  Appendix  No.  11.) 

Determination  of  the  position  of  the  “Hue  arid  Cry,”  the  “Old  Proprietor,”  and  other 
dangers  to  navigation  off  Cape  Elizabeth. 

The  statistics  of  the  in-shore  hydrography  are  as  follows: 


Miles  run  in  sounding . . .  814 

Angles  determined  by  theodolite .  75 

Angles  determined  by  sextant .  2,122 

Number  of  casts  of  the  lead . . . .  13,659 


The  sheets  containing  the  plane-table  work  done  by  Sub-Assistant  Fendall  are  now  on  file 
with  the  archives.  All  the  original  note-books  of  soundings  and  angles  and  the  chart  of  last 
year's  work  have  also  been  deposited  in  the  office. 

Being  incidentally  at  Portsmouth  harbor,  N.  H.,  with  the  steamer  Bibb,  Lieut.  Comg. 
Murray  rendered  acceptable  service  to  another  branch  of  the  government  at  the  request 
of  the  commandant  of  the  naval  station,  Captain  John  Pope,  U.  S.  N.,  whose  acknowledgment 
of  the  same  will  be  found  in  Appendix  No.  37. 

Mr.  W.  B.  McMurtrie  accompanied  the  hydrographic  party,  and  took  views  for  the  charts  of 
the  Kennebec  entrance,  Portland  harbor,  Stage  island  harbor,  and  of  several  points  in  the 
vicinity  of  Saco  bay. 

Off-shore  hydrography ,  coast  of  Maim,  New  Hampshire,  and  Massachusetts . — In  passing  to  the 
upper  part  of  the  section  in  the  steamer  Bibb,  Lieutenant  Commanding  Murray  started  from  a 
position  eastward  of  Pollock’s  Rip  light-boat  and  ran  a  line  of  soundings  due  north  to  the 
parallel  of  Cape  Ann,  and  thence  to  the  Isles  of  Shoals.  From  Cape  Ann  a  line  was  afterwards 
carried  across  the  southern  part  of  Cashe’s  Ledge,  and  as  far  to  the  eastward  as  Seal  island, 
N.  S.  The  greatest  depth  found  on  this  line  was  a  hundred  and  sixty  fathoms.  In  crossing 
Cashe’s  Ledge  the  soundings  showed  a  depth  of  16  fathoms.  From  Seal  island,  N.  S.,  soundings 
were  made  on  the  course  to  Grand  Manan  island,  and  from  thence  traverse  lines  were  carried 
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to  the  westward  close  in  by  Mt.  Desert  Rock  and  by  Matinicus  and  Manhegan  island  to  Cape 
Elizabeth. 

While  in  the  vicinity  of  Passamaqnoddy  bay  Lieut.  Comg.  Murray  made  a  reconnaissance  in 
the  waters  around  Campo  Bello  and  Cross  island,  and  extended  soundings  on  a  line  from  Grand 
Manan  towards  the  main  as  far  as  Sail  Rock. 

The  several  courses  run  in  making  off-shore  soundings  are  laid  down  on  Sketches  Nos.  1  and  2. 
Saxton’s  metallic  thermometers  were  Used,  and  gave  for  depths  of  a  hundred  fathoms  an 
average  of  two  and  a  half  degrees  in  temperature  less  than  that  found  at  the  surface.  Speci¬ 
mens  of  the  bottom  were  preserved  and  the  positions  from  which  they  were  taken  duly  noted. 

A  summary  of  the  off-shore  statistics  is  appended. 


Miles  run .  1,175 

Soundings .  546 


Other  deep-sea  work  executed  by  the  party  in  the  steamer  Bibb  will  be  mentioned  under 
Section  IV. 

Lieut.  Comg.  Wilkinson,  in  returning  southward  from  this  section  with  the  steamer  Corwin, 
carried  soundings  on  a  straight  course  southward  from  Cape  Elizabeth  to  a  position  six  miles  to 
the  eastward  of  Nausett  Centre  light  (Cape  Cod  peninsula.)  Thirty-two  casts  were  made  with 
the  lead,  at  each  of  which  a  specimen  of  the  bottom  was  brought  up.  This  line  is  marked  on 
Sketch  No.  2. 

Examination  of  Salem  harbor ,  Mass . — The  review  incidentally  made  at  the  close  of  the  last 
working  year  being  directed  to  but  few  points  in  the  harbor,  a  more  extended  examination  was 
made  by  Lieut.  Comg.  Murray  after  closing  work  in  the  northern  part  of  the  section.  In 
reporting  the  results,  that  officer  says:  “All  the  main  features  and  dangers  in  the  harbor  were 
determined  in  the  original  survey,  and,  with  few  exceptions,  they  are  properly  delineated  on 
the  chart  of  1855.” 

Resurvey  in  Boston  harbor . — After  completing  general  hydrographic  duty  in  this  section  a 
re  examination  was  incidentally  made  by  Lieut.  Comg.  Murray  of  the  upper  part  of  the  inner 
harbor  at  Boston.  Commencing  at  Mystic  river,  his  observations  were  continued  outwards, 
and  in  their  course  to  a  point  beyond  Castle  island  the  following  changes  were  noticed: 

A  deposit  abreast  of  the  timber  dock  at  the  navy  yard,  the  soundings  showing  two  feet  less 
of  water  there  than  the  survey  of  1847. 

A  making  out  of  the  flats  between  Commercial  wharf  and  Bird  Island  shoals. 

A  shoal-spit  projecting  from  East  Boston,  east  of  the  Cunard  wharf,  and  running  out  into  the 
channel. 

The  partial  wearing  of  Bird  Island  shoals. 

The  extension  of  the  Boston  flats  towards  Bird  island. 

Referring  to  a  line  run  from  the  northeast  extremity  of  Boston  flats  to  the  wharf  east  of 
Cunard  wharf,  Lieut.  Comg.  Murray  says:  “It  is  observable  that  the  eighteen-feet  curve  has 
been  pushed  out  so  far  that  the  channel  is  contracted  at  that  point  nearly  one-third,  though  the 
depth  is  retained. 

The  section  from  Bird  Island  flats  to  Boston  flats  developed  the  fact  that  the  channel  is 
moving  towards  the  Bird  Island  flats,  and  that  those  flats  are  diminishing  in  size. 
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Black  buoy  No.  11,  (off  Slate  Ledge,)  which  marks  the  outer  edge  of  the  Boston  flats,  now 
making  towards  Bird  island,  is  directly  in  the  mid-channel  of  1847,  which  then  had  a  depth  of 
thirty -four  feet.  Now  the  most  water  found  on  that  line  at  mean  low  tid 6  is  twenty  five  feet, 
and  at  the  buoy  sixteen  feet.  The  channel  in  that  vicinity  has  become  much  more  serpentine, 
and  great  caution  is  required  to  prevent  the  heavier  class  of  vessels  from  bringing  up  on  the 
shoal-spits.’7 

A  comparison  line  run  from  South  Boston  to  Governor’ s  island  showed  no  changes  of  a 
marked  character  as  having  occurred  since  the  former  survey. 

Bock  in  Hyannis  harbor ,  Mass. — The  position  of  a  small  rock  reported  by  Commander 
M.  Smith,  U.  S.  N.,  light-house  inspector  of  the  second  district,  as  existing  not  far  from  the 
breakwater  in  Hyannis  harbor,  and  the  vicinity  of  which  had  been  marked  by  a  buoy,  was 
determined  by  Lieut.  Comg.  Wilkinson  on  the  passage  of  the  steamer  Corwin  from  New  York 
northward  at  the  outset  of  the  working  season  in  this  section.  The  crest  of  the  rock  was  found 
to  be  about  eight  feet  square,  and  the  depth  on  it  three  and  a  half  feet  at  mean  low  water, 
increasing  abruptly  to  twelve  feet  all  around  it.  From  the  rock  in  question  Great  Rock  spindle 
bears  N.NW.  \  W.,  (true,)  or  N.  by  W.  \  W.  by  compass,  and  is  distant  two  hundred  yards. 
The  ranges  for  finding  its  exact  position  are  given  in  a  communication  from  Lieut.  Comg. 
Wilkinson,  which  I  have  placed  in  the  Appendix  (No.  12.) 

The  journals  of  soundings  and  tidal  observations  made  in  the  course  of  the  examination 
have  been  sent  to  the  office. 

Magnetic  observations. — These  were  made  during  the  month  of  July  by  Assistant  Charles  A. 
Schott,  aided  by  Mr.  J.  L.  Tilghman.  The  series  extends  from  Portland  to  Cape  Ann,  and 
includes  in  all  fifteen  stations,  several  of  which  will  be  referred  to  under  the  head  of  Section  II. 
In  this  section  the  magnetic  declination,  dip,  and  intensity  were  determined  at  Bowdoin  Hill, 
in  Portland,  Me.;  at  Kittery  Point,  opposite  Portsmouth,  N.  H.;  on  Plum  island,  near  New- 
buryport,  and  at  Ipswich,  Mass.;  also  at  Beacon  Hill  station,  near  Gloucester;  at  the  primary 
triangulation  station,  Thompson;  at  Annis  Squam,  and  at  Rockport,  on  Cape  Ann.  The  five 
last-named  stations  were  occupied  for  procuring  data  to  apply  to  several  of  the  harbor  charts  of 
the  vicinity,  and  for  adjusting  computations  of  the  secular  change,  as  well  as  for  studying  local 
distribution  on  the  peninsula  of  Cape  Ann,  the  results,  so  far  attained,  marking  that  region  as 
somewhat  anomalous  with  respect  to  the  magnetic  elements.  Observations  were  also  made  at 
Quebec  and  Montreal,  as  additional  means  for  rectifying  the  charts  of  isogonic  lines,  published 
in  1856. 

The  instruments  used  were,  for  declination  and  intensity,  the  magnetometer,  by  Jones,  (C. 
S.  No.  6,)  and  its  attached  magnetic  theodolite;  for  dip  the  Barrow  dip  circle,  (C.  S.  No.  9;) 
time  was  noted  on  the  chronometer  (No.  1411)  of  Parkinson  &  Frodsham. 

The  time  and  azimuth  were  determined  by  observing  the  sun’s  altitude  and  azimuth,  six  sets 
being  made,  and  three  separate  observations  recorded  for  each.  For  declinations  the  readings 
were  generally  continued  through  a  period  of  three  hours  at  each  station.  The  intensity  was 
ascertained  from  two  trials,  each  of  which  gave  five  independent  results  from  a  hundred  and 
fifty  vibrations.  At  three  of  the  stations  the  deflections  were  observed  to  guard  against  pos¬ 
sible  accident  to  the  magnet.  The  observations  for  dip  consisted  generally  of  six  sets  with  the 
needles  No.  1  and  No.  2,  the  polarity  being  half  of  the  time  reversed. 
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Before  setting  out  and  after  his  return  Mr.  Schott  made,  at  Washington,  full  sets  of  observa¬ 
tions  for  vibration  and  deflection,  in  order  to  determine  the  magnetic  moment  of  intensity  for 
magnet  H.  Other  instrumental  constants  were  ascertained  in  the  same  way,  at  the  station 
near  the  Coast  Survey  office.  The  index  error  of  the  dipping  needles  used  was  determined  by 
comparing  them  with  many  others. 

In  the  Appendix  Nos.  23  and  24  the  immediate  results  obtained  by  Assistant  Schott  are 
given,  and  their  application  to  questions  of  great  interest  as  connected  with  the  laws  of  terres¬ 
trial  magnetism.  The  original  notes  and  his  computations  have  been  deposited  in  the  archives. 

Tided  observations . — The  series  heretofore  referred  to  as  continued  at  Charlestown,  Mass., 
has  been  maintained  during  the  past  year  with  great  regularity,  by  means  of  the  self-registering 
gauge,  kept  in  operation  by  Mr.  T.  B.  Ready  at  the  U.  S.  dry  dock.  Preparations  have  been 
made  to  occupy  a  permanent  tidal  station  at  Eastport,  Me. 

SECTION  II. 

FROM  POINT  JUDITH  TO  CAPE  HENLOPEN,  INCLUDING  THE  COAST  OF  THE  STATES  OF  CONNECTICUT, 
NEW  TORE,  AND  NEW  JERSEY,  AND  THE  SHORES  OF  PENNSYLVANIA  AND  DELAWARE. — (Skkch  B,  No.  7.) 

The  operations  in  this  section  have  been  the  following,  in  continuation  of  those  of  former 
years,  and  employing  one  triangulation  party,  and  one  double  topographical,  one  magnetic, 
one  tidal  and  current,  and  the  occasional  time  of  three  hydrographic  parties: 

*  1.  Triangulation  of  the  Hudson  river.  This  has  been  continued  northward  so  far  as  to  join 
the  preliminary  work  of  1856  at  New  Baltimore. 

2.  Topography  of  the  vicinity  of  New  York,  in  New  York  and  New  Jersey,  being  in  part  a 
continuation  of  the  surveys  for  the  commissioners. 

3.  Hydrography  of  the  Hudson  river,  which  has  been  extended  to  above  Poughkeepsie. 

4.  Resurvey  of  Hempstead  harbor,  Long  Island  sound. 

5.  Resurvey  of  the  shoal  off  the  Battery,  New  York  harbor. 

6.  Tides  and  currents  in  New  York  harbor  and  its  approaches. 

7.  Magnetic  observations. 

8.  Tidal  observations. 

Office- work. — Progress  has  been  made  in  the  drawing  and  engraving  of  coast  map  and  chart 
No.  22,  New  York  bay  and  harbor,  and  in  the  drawing  of  the  map  of  Hudson  river,  from  its 
entrance  to  Sing  Sing.  New  plates  of  the  middle  and  eastern  sheets  of  the  chart  of  Long 
Island  sound  have  been  engraved,  and  the  old  plate  of  the  chart  of  Captain's  islands,  East  and 
West,  has  been  re-engraved. 

Triangulation  of  the  Hudson  river. — The  work  of  triangulation  on  this  river  was  resumed  at  a 
station  a  little  below  Hudson,  by  Assistant  Edmund  Blunt,  on  the  7th  of  July,  and  has  been 
extended  northward  to  a  junction,  at  New  Baltimore,  with  the  preliminary  work  done  in  1856 
between  that  point  and  Albany.  About  fourteen  miles  of  the  course  of  the  Hudson  falls 
within  the  triangulation. 

In  the  vicinity  of  Yonkers  fifteen  stations  were  occupied,  and  data  furnished  to  the  plane- 
table  parties  working  there  under  the  charge  of  Assistant  Whiting.  The  progress  made  in 
both  localities  is  shown  on  Sketch  No.  7. 

Mr.  Blunt  was  assisted  in  the  field  by  Lieut.  W.  R.  Terrill,  U.  S.  A.,  and  Sub-Assistant  Gk 
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H.  Bagwell,  both  of  whom  had  passed  the  early  part  of  the  season  on  the  ooast  of  Florida. 
Mr.  Rufus  King,  jr.,  served  as  aid  in  the  party. 

The  following  is  a  synopsis  from  the  abstract  of  the  observations  turned  in  by  Assistant 
Blunt  on  the  15th  of  October: 

Stations  occupied . . . .  * .  63 

Number  of  observations . . .  9,336 

Area  of  triangulation,  (square  miles) . .  151 

Mr.  Blunt  has  sent  to  the  office  the  records  of  last  year's  work  and  descriptions  of  the  signals 
then  observed  on. 

Topography  of  South  Jamaica ;  vicinity  of  Brooklyn  and  Williamsburg;  High  Bridge ,  Yonkers , 
and  Morrisania;  and  of  Hudson  City ,  New  Jersey . — The  duty  of  filling  in  with  details  several 
sheets  of  the  survey  of  Long  Island  and  of  the  shores  of  Hudson  river  in  the  vicinity  of  New 
York  city  was  resumed  by  Sub-Assistant  F.  W.  Dorr  on  the  28th  of  June.  Messrs.  Cleveland, 
Rockwell,  and  McLane  Tilton  were  assigned  as  aids  in  the  plane-table  party.  After  surveying  a 
small  space  of  the  interior,  to  complete  the  sheet  of  the  vicinity  of  Jamaica,  Long  Island,  the 
party  was  divided,  Mr.  Dorr  proceeding  to  Morrisania  and  finishing  a  sheet,  of  which  he  had 
executed  the  principal  details  in  a  former  season,  and  Mr.  Rockwell  taking  up  the  topography 
of  Hudson  city,  New  Jersey,  and  its  environs. 

Amongst  the  additions  referred  to  as  made  by  Sub -Assistant  Dorr  were  surveys  of  the  towns 
of  Morrisania,  Melrose,  and  part  of  Mott  Haven.  His  party  was  then  transferred  to  Williams¬ 
burg,  and  until  the  1st  of  October  engaged  upon  the  section  bounded  by  Green  Point,  Williams¬ 
burg,  and  until  the  1st  of  October  engaged  upon  the  section  bounded  by  Green  Point, 
Williamsburg,  and  Brooklyn  on  the  west,  joining  with  the  work  of  the  city  surveyors;  to  the 
east  as  far  as  Maspetch,  Evergreen  cemetery,  and  East  New  York;  to  the  Long  Island  rail¬ 
road  on  the  south,  joining  with  topography  executed  by  Assistant  S.  A.  Gilbert;  and  north  to 
the  limit  of  previous  work  by  Assistant  H.  L.  Whiting.  The  sheets  of  the  locality  referred  to 
embrace  one  of  the  most  thickly  settled  portions  of  Long  Island,  and  include  the  district 
through  which  flows  Newtown  creek  and  its  branches. 

Two  new  wharves,  erected  since  the  former  survey,  at  Sands'  Point  and  Great  Neck,  Long 
Island  Sound,  and  important  as  being  the  landings  of  steamers  during  the  summer  season,  were 
determined  in  position  and  laid  down  by  Mr.  Dorr  on  the  original  sheets. 

Under  the  direction  of  Sub-Assistant  Dorr,  Mr.  Rockwell,  after  completing  the  survey  of 
Hudson  City,  New  Jersey,  proceeded  to  High  Bridge  and  filled  in  the  topography  required  on 
the  east  bank  of  Harlem  river,  between  that  town  and  Kingsbridge.  Part  of  the  Croton 
aqueduct  is  represented  on  the  sheet  of  that  quarter.  Two  sheets  of  the  survey  above  and 
below  Yonkers  were  then  taken  up,  and  some  progress  in  additional  details  made  on  the  one 
extending  upwards  from  the  town.  The  other,  which  begins  half  a  mile  below  the  village  and 
extends  to  Spuyten  Duyvel  creek,  including  also  a  stretch  of  two  miles  along  the  Palisades  on 
the  west  side  of  the  Hudson,  was  completed  by  Mr.  Rockwell  on  the  15th  of  October.  Like 
all  the  other  sheets  worked  on,  the  shore  line,  excepting  a  portion  on  one  sheet,  and  some 
portions  of  the  details,  were  executed  previous  to  the  outset  of  the  present  season,  the  features 
delineated  being  required  for  the  finished  map  of  New  York  harbor. 
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The  following  is  a  summary  of  the  plane-table  statistics : 


Shore  line  of  Hudson  river .  6  miles. 

Creeks . 20*  “ 

Marsh  line .  9|  44 

Aqueducts . 8*  44 

Roads .  164  44 

Area  of  details,  (square  miles) .  25 


The  early  part  of  the  surveying  year  was  employed  by  Sub -Assistant  Dorr  in  Section  VI, 
and  by  Mr.  Rockwell  in  Section  V. 

The  care  and  attention  given  by  Mr.  Tilton  in  chaining  for  the  plane-table  survey  are 
especially  commended  in  the  report  of  Sub-Assistant  Dorr. 

Since  the  opening  of  the  year  the  topographical  sheets  executed  by  this  party  in  the  last 
working  season  have  been  inked  and  sent  to  the  office. 

Mr.  Dorr  is  now  preparing  to  return  to  Section  VI. 

Topography  of  Hudson  river ,  New  York. — Two  plane-table  parties,  under  the  charge  of  Assistant 
H.  L.  Whiting,  took  the  field  on  the  15th  of  July,  for  the  purpose  of  extending  the  detailed  survey 
required  for  the  finished  maps  of  New  York  harbor  and  Hudson  river.  One  of  these,  conducted 
by  Sub-Assistant  N.  S.  Finney,  under  the  immediate  supervision  of  Mr.  Whiting,  advanced 
the  work  on  both  sides  of  the  Hudson,  from  Spuyten  Duyvel  creek  as  far  upwards  as  Hastings. 
The  other  party,  directed  by  Sub-Assistant  John  Meehan,  completed  the  topography  on  both 
sides  of  the  river  between  Irvington  and  Sing  Sing  on  the  east,  and  from  Piermont  to  Rock 
mountain  on  the  west  bank.  A  portion  of  the  details  between  Irvington  and  Hastings  yet 
remains  to  be  filled  in.  Within  the  scope  of  the  completed  limits  the  survey  includes  the 
villages  of  Yonkers,  Tarrytown,  and  Upper  and  Lower  Nyack  in  addition  to  those  before 
named;  the  Palisades  and  the  shores  of  the  Tappan  Zee. 

All  the  plane-table  work  executed  within  the  season  in  the  vicinity  of  New  York  was  verified 
by  Assistant  Whiting,  and  is  reported  as  being  thorough  in  character  and  accurate  in  details. 
In  reference  to  it  he  says:  “  Great  credit  is  due  to  the  gentlemen  who  have  been  on  duty  with 
me,  not  only  during  this,  but  in  former  seasons,  for  the  zeal  and  interest  manifested  and  the 
particular  attention  given  in  aiming  at  and  effecting  a  uniform  system  and  style  of  work.” 

From  Yonkers  north  and  south  to  the  limits  of  Mr.  Whiting's  work,  the  survey  was  carried 
back  from  the  shore  of  the  river  to  the  old  post  road  leading  from  New  York  to  Albany,  which, 
as  being  a  well  defined  boundary,  yet  gives  sufficient  breadth  to  include  all  the  characteristic 
river  topography.  44  On  the  western  shore  of  the  Hudson  the  only  feature  presented  is  the 
range  of  the  Palisades,  which  opposite  to  Yonkers  attain  the  greatest  height.  The  details  on 
that  side  were  carried  back  sufficiently  far  to  show  a  fringe  of  topography  uniform  in  breadth 
with  that  of  the  lower  sheets  of  previous  years.” 

“The  character  of  the  work  generally  is  complex  and  difficult.  The  details  of  contour  on 
the  eastern  shore  particularly  were  very  numerous,  embracing  a  range  of  hills  from  a  hundred 
and  fifty  to  four  hundred  feet  high,  with  a  great  variety  of  artificial  features:” 

The  parties  working  under  the  direction  of  Assistant  Whiting  closed  field  operations  on  the 
24th  of  September.  Sub-Assistants  Meehan  and  Finney,  who  had  both  been  employed  in  dif- 
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ferent  sections  at  the  south  during  the  former  part  of  the  year,  then  proceeded  to  make 
arrangements  for  resuming  duty  there. 

A  synopsis  given  in  the  report  of  Assistant  Whiting  shows  the  following  details  of  work  done 
in  the  vicinity  of  Yonkers  and  Tarry  town  : 


Shore-line  surveyed .  22J  miles. 

Creeks .  12  44 

Marsh-line . 4  J  44 

Roads .  99  4  4 


The  limits  of  the  plane-table  work  here  noticed  may  be  seen  on  Sketch  No.  7.  An  area  of 
rather  more  than  eleven  square  miles  is  embraced  in  the  survey  of  the  year. 

Hesurvey  of  part  of  Hempstead  harbor ,  Long  Island  sound . — After  returning  from  the  south, 
Lieut.  Comg.  T.  B.  Huger,  U.  S.  N.,  Assistant  Coast  Survey,  proceeded,  in  the  latter  part  of 
August,  to  determine  the  position  of  several  rocks  within  the  limits  of  Hempstead  harbor. 
This  duty  was  performed  with  the  schooner  Agassiz,  manned  by  a  part  of  the  crew  of  the 
steamer  Walker.  The  survey  was  completed  before  the  end  of  September,  and  includes  the 
greater  part  of  the  space  passed  over  in  the  previous  examination.  The  following  is  an  abstract 
of  the  statistics  recorded  in  the  hydrographic  sheet  which  was  turned  in  at  the  office  shortly 
after  the  detachment  of  Lieut.  Comg.  Huger  from  the  Coast  Survey: 


Miles  run  in  sounding .  66£ 

Angles  determined . . .  406 

Number  of  soundings . .  5, 612 


The  general  duty  executed  by  this  party  will  be  stated  under  the  head  of  Section  Yin. 

Examination  of  the  Battery  shoal ,  New  York  harbor. — Attention  having  been  invited  in  ref¬ 
erence  to  the  question  of  a  decrease  of  depth  on  the  Battery  shoal,  an  examination  of  the 
vicinity  was  made  by  Lieut.  Comg.  T.  A.  Craven,  U.  S.  N.,  Assistant  Coast  Survey,  after  his 
return  from  duty  at  the  south.  The  result  shows  that  at  a  spot  off  the  Emigrant  Depot  the 
present  depth  is  only  seventeen  feet  and  a  half,  and  that  in  the  angle  formed  by  the  line  of  the 
battery  and  pier  No.  1  there  has  been  a  very  rapid  filling  up.  With  respect  to  the  changes 
noticed  there,  it  is  added:  “The  three-fathom  curve  has  been  pushed  outward  eighty  yards 
beyond  the  line  of  1856;  the  seventeen-feet  spot  in  the  outer  part  of  this  section  is  extending 
towards  pier  No.  1,  and  there  is  an  average  decrease  of  three  feet  in  depth  throughout  that 
section.’ ’ 

The  subject  of  the  changes  and  their  causes  are  discussed  in  the  report  of  Lieut.  Comg, 
Craven,  which  will  be  found  in  Appendix  No.  13,  with  my  communication  to  the  President  of 
the  New  York  Chamber  of  Commerce,  in  transmitting  the  results  of  the  recent  examination. 

The  action  of  the  Chamber  is  given  in  the  report  of  their  committee,  in  the  same  Appendix. 

Hydrography  of  Hudson  river ,  N.'  Y. — The  sounding  of  the  Hudson  was  resumed  by  Lieut. 
Comg.  C.  M.  Fauntleroy,  U.  S.  N.,  Assistant  Coast  Survey,  with  the  schooner  Yarina,  at  New- 
burg,  where  the  work  had  been  discontinued  by  the  party  of  Lieut.  Comg,  Moore  in  a  pre¬ 
vious  season.  From  thence  upwards  about  fourteen  miles  and  a  half,  to  a  point  some  distance 
above  Poughkeepsie,  the  entire  bed  of  the  river  was  sounded  out  between  the  1st  of  August 
and  the  close  of  September.  Sketch  No.  7  shows  the  particular  stretch  referred  to.  The 
hydrography  of  the  Hudson  is  now  complete  from  Poughkeepsie  to  the  bar  at  Sandy  Hook. 
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Tidal  observations  were  made  at  three  stations  simultaneous  with  the  soundings. 
The  hydrographic  statistics  are  as  follows: 


Miles  run  in  sounding . . . .  281 J 

Angles  for  establishing  signals,  &c .  2,989 

Signals  established . 15 

Number  of  soundings .  17,339 

Area  sounded  out  (square  miles) .  8£ 


The  party  in  the  Yarina  had  been  previously  engaged  in  Section  Y,  as  will  be  noticed  under 
the  proper  head  in  a  subsequent  part  of  this  report. 

The  original  sheets  of  the  surveys  made  of  Esopus  and  Rondout  creeks  at  the  close  of  last 
year  are  now  at  the  office. 

Tides  and  currents  in  New  York  harbor  and  its  approaches. — This  work,  which  has  been  going 
on  under  my  immediate  direction  for  several  seasons  past,  was  completed  at  the  end  of  the 
summer  by  Assistant  Henry  Mitchell,  so  far  as  the  principal  field  labors  are  concerned.  It  was 
commenced  with  the  view  of  ascertaining  the  causes  of  certain  important  changes  in  the 
hydrography  of  the  harbor  as  developed  by  the  comparison  of  charts  of  different  dates.  All 
the  natural  forces,  such  as  tides,  currents,  winds,  and  waves,  which  might  be  supposed  to 
concur  in  producing  the  physical  effects  noticed,  were  included  in  the  series  of  observations, 
and  the  large  amount  of  information  thus  obtained  will,  no  doubt,  when  fully  discussed, 
determine  the  conditions  under  which  the  harbor  exists.  In  my  last  report  reference  was 
made  to  the  discovery  of  a  class  of  sub-currents  the  motions  of  which  were  found  to  be  quite 
at  variance  with  those  of  the  surface  currents.  The  observations  made  during  the  present  season 
connect  these  sub-currents  with  the  path  of  the  Hudson  in  its  course  through  the  waters  of  New 
York  bay,  and  for  their  full  development  it  was  found  necessary  to  extend  the  current  stations 
about  sixty  miles  outside  of  the  bar,  and  also  along  the  coast  of  Long  Island.  In  the  latter 
vicinity  the  effect  of  the  land  waters  was  traced  quite  beyond  the  reach  of  the  tidal  drifts. 
Observations  were  made  in  the  same  quarter  with  a  view  of  developing  the  conditions  under 
which  the  inlets  on  the  south  shore  of  Long  Island  are  maintained  and  for  ascertaining  the 
causes  of  their  change  in  position.  Thirty-seven  current  stations  were  occupied,  the  records 
from  which  contain  over  eight  thousand  observations.  More  than  three  thousand  of  the  entries 
are  for  points  below  the  surface.  Appendix  No.  26  contains  the  report  of  Assistant  Mitchell 
on  the  season's  labors.  His  report  contains  remarks  on  improvements  in  the  apparatus  for 
observing  currents  at  great  depths  below  the  surface,  and  refers  also  to  an  improved  form  of 
pile  for  securing  tide-gauges  on  the  sea-coast. 

Assistant  Mitchell  was  efficiently  aided  by  Mr.  W.  T.  Bright. 

The  schooner  Gallatin  was  used  in  the  work  connected  with  the  physical  survey  of  New 
York  harbor. 

All  the  original  note-books  and  journals  kept  by  Assistant  Mitchell  while  prosecuting  the 
observations  on  currents  have  been  received  and  filed  in  the  archives. 

Magnetic  observations. — In  the  course  of  a  series  of  observations  at  a  number  of  stations  in 
Section  I,  Assistant  C.  A.  Schott,  aided  by  Mr.  J.  L.  Tilghman,  occupied  several  stations  in 
the  interior  of  New  England  for  ascertaining  the  secular  change,  and  in  order  to  determine 
the  precise  location  of  the  isogonic  lines,  charts  of  which  were  published  in  1856. 

The  declination,  dip,  and  intensity  were  determined  at  Hartford,  Conn.;  at  Springfield, 
Chesterfield,  and  Deerfield,  Mass.,  and  at  Rutland,  Yt.  Details  have  been  given  under  Section 
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I  in  regard  to  the  instruments  used  at  all  the  stations,  and  as  to  the  method  pursued  in  observe 
ing  for  the  several  magnetic  elements.  The  results  obtained  are  set  forth  at  length  in  the 
Appendix  Nos.  23  and  24.  Mr.  Schott  has  deposited  his  notes  and  computations  in  the  office* 

Tidal  observations . — The  self-registering  tide  gauge  at  Governor's  island,  New  York  harbor, 
has  been  kept  in  operation  by  Mr.  R.  T.  Bassett.  Interruptions  in  the  series  during  the 
winter  were  met  by  observations  with  an  ordinary  box-gauge  at  the  Atlantic  ferry  dock,  in 
Brooklyn. 

SECTION  in* 

FROM  CAPE  HENLOPEN  TO  CAPE  HENRY,  INCLUDING  TUE  COAST  OF  PART  OF  TfiE  STATE  OF  DELAWARE 
AND  THE  COAST  OF  MARYLAND  AND  PART  OF  VIRGINIA. — (Sketch  C,  No.  9.)  . 

One  triangulation,  one  triangulation  and  topographical,  one  topographical  and  one  hydro- 
graphic  party  have  been  employed  in  this  section. 

1.  The  triangulation  of  the  Potomac  river  has  been  continued  from  the  entrance  to  Britton's 
bay. 

2.  Triangulation  of  Hampton  Roads.  This  has  been  connected  with  the  main  work  of  the 
Chesapeake,  and  a  base  of  verification  for  the  detached  triangulation  between  Richmond  and 
Old  Point  has  been  measured. 

3.  Triangulation  and  topography  of  Chincoteague  and  Sinepuxent  bays*  This  tertiary  trian¬ 
gulation  was  necessary  from  the  scarcity  of  points  furnished  by  the  secondary. 

4.  A  plane-table  survey  of  the  Patuxent  river,  giving  merely  the  shore-line  for  purposes  of 
the  hydrography,  and  leaving  the  usual  interior  work  for  subsequent  filling  up,  was  carried 
from  Holland’s  Point  to  Hall’s  creek. 

5.  The  topography  of  St.  Mary's  river  was  contiiyied  to  a  point  about  eight  miles  above  its 
entrance  into  the  Potomac,  and  St  Inigo' s  was  also  included  to  the  distance  of  about  a  mile 
and  a  half  from  its  mouth. 

6.  Topography  of  Milford  Haven  and  Horn  and  Winter  harbors  and  the  vicinity,  Chesapeake 
bay. 

7.  Shore-line  of  James  river  from  Coggin's  Point  to  Little  Brandon,  completing  the  shore¬ 
line  and  hydrography  of  the  James  and  Appomattox  rivers  from  Richmond  and  Petersburg  to 
the  mouth  of  the  river  on  Chesapeake  bay. 

8.  Hydrography  of  the  Patuxent  river  to  Hall's  creek. 

9.  The  hydrography  of  the  St.  Mary's  river  was  completed,  and  its  approaches  and  Cornfield 
harbor  sounded. 

10.  The  outstanding  hydrography  of  the  James  river  was  also  finished  this  season* 

11.  The  hydrography  of  Big  and  Little  Annemessex  rivers,  connecting  with  the  work  of 
Tangier  sound,  was  completed. 

12.  The  tidal  observations  at  Old  Point  and  at  the  Washington  navy  yard  were  continued 
with  the  self-registering  gauges. 

Office-work . — The  chart  of  York  river,  from  King's  creek  to  West  Point,  has  been  drawn  and 
engraved.  The  topography  and  lettering  of  coast  maps  and  charts  No.  31,  Chesapeake  bay, 
from  its  head  to  Magothy  river,  and  No.  33,  from  Hudson  river,  Md.,  to  the  Potomac;  of  the 
finished  chart  of  Patapsco  river,  and  the  outlines  of  coast  map  and  chart  from  Green  Run  inlet 
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to  Little  Machipongo  inlet,  (from  a  photographic  reduction,)  have  been  engraved.  Progress  has 
been  made  in  the  drawing  and  engraving  of  coast  maps  and  charts  Nos.  35  and  36,  from  Poco- 
moke  sound  to  the  entrance  of  Chesapeake  bay;  in  the  drawing  of  general  coast  chart  No.  IV, 
from  Cape  May  to  Currituck  sound;  of  coast  maps  and  charts  Nos.  28  and  29  (the  latter  mainly 
by  photography)  from  Cape  Henlopen  to  Little  Machipongo  inlet;  No.  33,  Chesapeake  bay,  the 
sheet  of  James  river,  from  Richmond  to  City  Point,  and  coast  map  and  chart  No.  37,  from  Cape 
Henry  to  Currituck  sound;  and  also  in  the  engraving  of  coast  maps  and  charts  No.  32,  Chesa¬ 
peake  bay,  from  Magothy  to  the  Hudson,  Md.,  and  No.  34,  from  the  Potomac  to  Pocomoke 
sound. 

Examination  of  stations  on  Chesapeake  hay . — The  duty  of  examining  the  stations  of  the  trian¬ 
gulation,  which  includes  both  shores  of  the  Chesapeake  bay,  was  performed  in  October  and 
November  by  Assistant  G.  D.  Wise,  who  commenced  at  the  head  of  the  bay,  and  visited  all 
but  a  few  in  the  series  connected  with  the  work  done  in  its  lower  part. 

“  The  stations  were  found  in  much  better  preservation  on  the  low  lands  of  the  eastern  shore 
than  on  the  higher  lands  of  the  western.  Lieut.  Seward,  who  examined  them  in  1854,  had 
marked  them  so  securely  that  in  no  case  had  the  marks  been  removed  except  from  natural 
causes.” 

Mr.  Wise  used  the  schooner  Howell  Cobb  in  this  service.  He  has  turned  in  sketches  of  the 
stations,  and  full  descriptions  and  references  to  guide  in  finding  the  marks  in  future.  The  duty 
conducted  under  his  direction  in  the  former  part  of  the  surveying  season  will  be  stated  under 
the  head  of  Section  VII. 

TriangvHation  of  the  Potomac  river ,  Va . — The  stations  necessary  for  extending  the  triangula¬ 
tion  of  the  Potomac  upwards,  from  the  mouth  of  the  St.  Mary7 s  to  Britton's  bay,  were  selected 
by  Assistant  John  Parley  in  the  latter  part  of  October,  1858.  His  party  used  the  schooner 
Guthrie  in  that  service  for  transportation.  Frequent  storms  retarded  the  general  operations, 
and  the  observations  with  the  theodolite  were  also  much  hindered  by  unfavorable  weather. 

This  triangulation,  as  may  be  seen  on  Sketch  No.  9,  stretches  up  the  Potomac  to  Tower  Hill, 
a  distance  of  about  nine  miles  from  the  station  occupied  last  year  on  George's  island.  On  the 
lower  side  of  the  river  three  stations  were  occupied  at  the  mouth  of  its  branch  known  as  the 
Yeocomico. 

Mr.  Farley  was  assisted  in  the  field  by  Sub- Assistant  S.  A.  Wain wright. 

An  abstract  from  the  records  gives  the  following  summary  of  statistics: 


Stations  occupied . . .  10 

Angles  measured . . .  24 

Number  of  observations . • .  696 


Assistant  Farley  was  employed  until  the  20th  of  December  in  the  measurement  of  anglesf 
and  used  for  that  purpose  the  six-inch  Gambey  theodolite,  0.  S.  No.  76.  As  the  work 
advanced  he  furnished  points  additional  to  those  determined  in  1857  for  the  plane-table  survey 
of  the  St.  Mary's  river.  An  area  of  about  thirty-seven  square  miles  is  comprised  within  the 
limits  of  the  season's  work  on  the  Potomac. 

The  occupation  of  the  party  at  a  subsequent  period  of  the  surveying  year  will  be  stated 
under  the  next  head  in  this  chapter. 

During  the  intervals  between  the  seasons  for  field  duties  the  computations  of  the  triangu- 
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lation  were  kept  in  hand  by  Mr.  Farley  and  completed.  These,  with  an  abstract  of  the  results 
and  duplicates  of  the  records  of  horizontal  angles,  are  now  in  the  office.  . 

Triangnlation  of  Hampton  Roads ,  Fa. — The  tri  angulation,  which  has  advanced  steadily  down¬ 
wards  from  City  Point  towards  the  mouth  of  the  James  river,  has  been  connected  with  the 
main  work  on  Chesapeake  bay  by  a  series  of  triangles  carried  over  Hampton  Roads  by  Assistant 
Farley.  The  junction  was  made  on  the  line,  Old  Point  Comfort — Willoughby,  at  the  entrance 
of  the  river,  as  shown  on  Sketch  No.  9. 

For  the  purpose  of  verifying  the  entire  triangulation  between  Richmond,  Va.,  and  Old  Point 
Comfort,  a  base  was  measured  in  May  at  a  point  on  the  north  side,  and  about  fifty  miles  above 
the  mouth  of  the  James  river.  One  of  the  intermediate  stations  used  in  the  triangulation 
corresponds  with  a  terminus  of  the  base,  and  both  termini  were  connected  with  the  station  at 
Claremont,  on  the  south  side  of  the  river. — (See  Sketch.) 

The  computations  resulting  from  the  data  for  the  verification  of  the  work  are  now  in  progress 

The  triangulation  and  operations  connected  with  the  measurement  of  the  base  near  Claremont 
occupied  the  party  until  the  22d  of  June.  The  schooner  John  Y.  Mason,  which  had  been 
employed  in  the  work,  then  returned  to  Baltimore.  Sub-Assistant  Wainwright  assisted  Mr 
Farley  in  the  several  localities  in  which  his  party  was  engaged  in  this  section. 

The  following  synopsis  refers  to  the  duty  performed  this  season  in  completing  the  triangu¬ 


lation  of  the  James  river: 

Stations  occupied .  10 

Angles  determined  •  * . * .  16 

Number  of  observations . . .  700 


The  record  of  horizontal  angles,  notes  kept  during  the  measurement  of  the  verification  base, 
and  descriptions  of  the  signals  used  this  season,  have  been  furnished  by  Assistant  Farley. 

Triangvlation  and  topography  of  Chincoteague  and  Sinepuxent  bays ,  Md,  and  Va. — As  a  basis 
of  the  plane-table  survey  north  of  Chincoteague  inlet,  Sub-Assistant  Charles  Ferguson  made, 
in  the  latter  part  of  June,  a  careful  reconnaissance  and  tertiary  triangulation  between  Snead 
Signal  (Sketch  No.  9)  and  Robbins’s  Point,  on  the  main  coast  of  Maryland.  The  two  stations 
Hardy  and  Snead,  erected  in  the  secondary  triangulation  of  1849,  being  found  undisturbed  in 
position,  were  reoccupied,  and  six  others  chosen  for  connecting  Assateague  island  with  the 
coast.  In  the  selection  of  the  sites  full  attention  was  given  to  the  requirements  of  the  topog¬ 
raphy,  and  also  to  the  means  for  rendering  the  stations  permanent,  for  purposes  of  future 
reference. 

This  triangulation  extends  about  twenty-one  miles  north  and  east  from  Chincoteague  inlet. 
Exclusive  of  the  stations  occupied  with  the  theodolite,  five  points  were  determined  in  position 
for  plane-table  reference.  The  statistics  of  the  triangulation  are  as  follows : 


Stations  occupied . 8 

Angles  measured .  24 

Number  of  observations . 1, 100 


Mr.  Ferguson  used  in  this  work  the  six-inch  Brunner  theodolite,  C.  S.  No.  66.  His  compu¬ 
tations  and  original  notes  of  the  field-work  have  been  received. 

The  topography  was  resumed  at  the  limit  reached  last  year  on  the  20th  of  July.  The  portion 
executed  between  that  date  and  the  16th  of  September  includes  the  mainland  or  western  side 
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of  Chincoteague  bay,  from  Long  Point  north  to  “Deserted  House/1  the  details  consisting  princi¬ 
pally  of  farm  land  and  forest,  intersected  by  numerous  small  creeks,  and  a  broad  belt  of  marsh 
along  the  line  of  the  shore.  The  same  sheet  embraces  the  whole  of  Assateague  island,  with  the 
Ragged  Point  island  marshes ;  Pope's  bay  and  its  marsh  islands ;  and  Pine  island,  situated  in 
New  Inlet ;  together  with  the  seabeach  from  Assateague  bay  to  Ragged  Point.  The  general 
features  of  the  main  and  islands  in  this  vicinity  are  shown  on  Sketch  No.  9. 

A  synopsis  taken  from  the  completed  sheet  gives  the  following  statistics  of  work  done  this 


season : 

Shore-line  surveyed . 45  miles. 

Roads  . .  16  “ 

Creeks . 26  “ 

Area,  (square  miles) . .  •  . .  19 


Sub-Assistant  Ferguson  had  been  previously  employed  in  Section  YI.  The  schooner  Dana 
was  used  in  the  triangulation  and  topography  of  Chincoteague  bay. 

In  the  course  of  the  season  the  plane-table  sheet  of  Chincoteague  island  and  vicinity,  sur¬ 
veyed  last  year,  was  inked  and  sent  to  the  office. 

Plane-table  survey  of  the  Patuxent  river ,  Md. — As  a  basis  for  completing  the  supplementary 
soundings  required  in  the  Patuxent,  Assistant  I.  Hull  Adams  started  on  the  19th  of  April,  at 
Holland's  Point,  and  traced  both  shores  of  that  river  northward  to  Hall’s  creek,  using  points 
furnished  by  the  triangulation  of  Lieut.  J.  P.  Roy,  U.  S.  A.  The  mouths  and  lower  portions 
of  Swanston  creek  and  Hunting  creek  were  included  in  the  working  sheet,  on  which  were  also 
marked  the  steamboat  landings  at  Benedict,  Trueman’s  Point,  Holland’s  cliff,  Magruder’s  Ferry, 
and  Lower  Marlboro’.  About  fourteen  miles  of  the  course  of  the  Patuxent  (Sketch  No.  9)  are 
represented  on  the  map  of  this  season.  The  length  of  shore -line  traced  and  furnished  to  the 
hydrographic  party  is  about  thirty-seven  miles. 

This  service  was  completed  by  the  16th  of  May,  when  the  plane-table  party  in  the  schooner 
Dana  was  transferred  for  similar  duty  to  the  James  river,  Va.  The  stations  used  in  the  trian¬ 
gulation  of  the  Patuxent  were  visited  by  Assistant  Adams,  and  found  in  good  preservation. 

Topography  of  St.  Mary's  river ,  Md. — This  work  was  begun  by  Assistant  Adams  on  the  17th 
of  November,  1858,  and  prosecuted  until  the  end  of  that  year.  The  limit  reached  corresponds 
to  the  upper  line  of  the  plane-table  sheet  marked  on  Sketch  No.  9.  Both  shores  of  the  river 
were  traced  upward,  the  eastern  from  Ket’s  Point,  and  the  opposite  side  from  the  southern 
shore  of  George’s  island,  respectively,  to  Milborne’s  wharf.  This  point  is  nearly  eight  miles 
above  the  entrance  into  the  Potomac.  About  four  miles  above  its  mouth  the  St.  Mary’s  river 
receives  from  the  eastward  St.  Inigo’s  creek,  the  course  of  which  was  traced  by  Mr.  Adams  to 
the  distance  of  a  mile  and  a  half.  The  shores  of  Carthagena  creek,  emptying  in  on  the  western 
side,  were  also  defined  for  some  distance.  The  shore -line  traced  on  the  working  sheet  makes 
an  aggregate  of  thirty-eight  miles  within  an  area  of  about  twenty-eight  square  miles. 

This  survey  is  based  on  the  triangulation  executed  by  Assistant  John  Farley  in  1857. 

Assistant  Adams  was  aided  in  the  plane-table  work  by  Mr.  J.  G.  Macawley.  Progress  in  the 
field  was  much  hindered  by  heavy  rains,  fogs,  and  gales  of  wind. 

The  sounding  of  the  lower  part  of  the  St.  Mary’s  was  executed  in  the  latter  part  of  the 
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surveying  season  of  1857-58,  as  stated  in  my  last  annual  report.  Sketch  No.  14,  accompanying 
this  report,  shows  the  result  of  the  labors  of  the  field  and  by  hydrographic  parties. 

Mr.  Adams  discontinued  work  on  the  5th  of  January,  and  proceeded  to  Baltimore  in  the 
schooner  John  Y.  Mason,  which  had  been  in  the  service  of  his  party  on  the  St.  Mary's.  The 
vessel  was  soon  after  transferred  to  the  party  of  Assistant  Farley  and  employed  in  the  trian¬ 
gulation  of  Hampton  Roads,  as  already  stated. 

Assistant  Adams  is  now  preparing  to  return  and  fill  in  the  details  required  for  a  finished  map 
of  the  St.  Mary's. 

Topography  of  Milford  haven ,  and  Horn  and  Winter  harbors  and  vicinity ,  Chesapeake  bay ,  Fa. — 
The  survey  of  the  western  shore  of  the  Chesapeake,  between  Rappahannock  river  and  York 
river,  was  resumed  by  Assistant  John  Seib  on  the  15th  of  August,  with  a  party  in  the  schooner 
John  Y.  Mason.  Two  sheets,  connecting  at  the  Wolf  Trap,  will  contain  the  detailed  topography 
of  the  Piankatank  river,  Hill's  bay,  Milford  haven,  Haven  creek  and  its  branches,  Garden  creek, 
Horn  harbor,  Winter  harbor,  Mobjack  bay,  with  East,  North,  Ware,  and  Severn  rivers,  and 
the  western  shore  of  Chesapeake  bay  from  Cherry  Point  southward  to  New  Point  Comfort. 
In  most  of  these  localities  the  plane-table  work  was  completed  by  the  end  of  October,  leaving 
only  the  three  last-named  rivers  and  Hill's  bay  for  survey  in  the  next  year.  The  limits  of  both 
sheets  are  marked  on  Sketch  No.  9.  When  these  are  completed,  there  will  remain  outstanding 
only  a  few  small  detached  portions  of  topography  on  the  shores  of  the  Chesapeake,  which  can 
be  readily  finished  without  applying  the  entire  working  season  of  the  party  which  has  been 
heretofore  employed  on  it. 

Reference  will  be  made  under  Section  Y  to  the  previous  occupation  of  Mr.  Seib. 

The  inking  of  the  two  sheets  of  the  Chesapeake  shore  was  kept  in  progress  when  the  weather 
would  not  admit  of  working  in  the  field. 

A  summary  given  in  the  report  of  Assistant  Seib  shows  the  following  progress  by  his  party 


in  this  section: 

Shore-line  surveyed . 74£  miles. 

Roads . . .  23 

Area,  (square  miles) .  20 


The  character  of  the  topography  is  even  in  surface  and  interspersed  with  woods  and  numerous 
water-courses  over  a  thickly-settled  district. 

On  closing  work  the  schooner  Mason  was  transferred  to  the  charge  of  Assistant  John  Farley, 
for  use  in  the  triangulation  of  the  Potomac  river. 

The  upper  sheet  of  York  river,  which  was  inked  within  the  season,  is  now  on  file  in  the 
archives. 

Shore-line  survey  of  James  river ,  Fa. — On  closing  the  last  plane-table  operations  on  this  river, 
the  shores  of  a  stretch  extending  about  five  miles  between  Coggin's  Point  and  Little  Brandon 
yet  remained  to  be  traced  in  order  to  complete  the  preliminary  survey.  This  duty  was  executed 
in  the  latter  part  of  May  and  early  part  of  the  following  month,  by  Assistant  Adams,  after 
closing  work  on  the  Patuxent,  to  which  reference  has  already  been  made. 

The  entire  course  of  the  James  river,  from  its  entrance  upward  to  City  Point,  has  now  been 
traced,  and  the  shores  of  its  two  branches  above,  to  Richmond  on  the  main  stream  and  to 
Petersburg  on  the  Appomattox.  The  stretch  represented  on  the  sheet  of  this  season  (Sketch 


Digitized  by  ^ooQLe 


56 


REPORT  OP  THE  SUPERINTENDENT  OP 


No.  9)  commences  about  seven  miles  below  City  Point.  It  contains  twenty-four  and  a  half 
miles  of  shore-line  within  an  area  of  sixteen  square  miles. 

The  schooner  Dana,  which  was  used  by  Assistant  Adams  in  this  work,  returned  to  Baltimore 
by  the  14th  of  June,  and  was  then  assigned  for  similar  service  to  the  party  of  Sub- Assistant  C. 
Ferguson. 

Hydrography  of  the  Patuxent  river,  Md.— The  soundings  required  to  complete  the  chart  of 
this  river  were  made  towards  the  close  of  May,  by  the  party  of  Commander  W.  T.  Muse, 
U.  S.  N.,  Assistant  Coast  Survey,  working  with  the  boats  of  the  steamer  Hetzel.  From  the  limit 
reached  last  season,  as  marked  on  Sketch  No.  9,  the  work  was  extended  upwards  to  Hall’s  creek, 
within  the  triangulation  made  by  Lieut  J.  P.  Roy,  U.  S.  A.,  shore  line  being  furnished  at  the 
same  time  by  Assistant  Adams.  The  statistics  of  the  supplementary  hydrography  are  as  follows: 


Miles  run  in  sounding .  88  J 

Angles  determined .  274 

Number  of  casts  of  the  lead .  7,554 


Hydrography  of  the  St.  Mary1 8  river ,  Md. — The  lower  part  of  the  St.  Mary’s  river,  Md.,  was 
sounded  out  in  the  latter  part  of  the  working  season  of  1 856-’ 57,  by  the  party  of  Commander 
Muse,  in  advance  of  the  triangulation,  which  was  not  taken  up  until  the  following  spring. 
Before  resuming  the  work,  with  a  view  of  extending  the  soundings  upward  so  as  to  complete  a 
chart  of  the  river,  some  discrepancies  being  noticed  in  the  determination  of  the  positions  of 
signals  used  in  the  two  operations,  the  hydrography  was  verified  by  new  lines  traversing  the 
former  work.  Supplementary  soundings  were  also  made  below  the  mouth  of  the  river,  and  in 
the  channel  of  the  Potomac  between  it  and  Point  Lookout,  so  as  to  include  the  small  cove  known 
as  Cornfield  harbor.  The  locality  and  its  connection  with  the  Chesapeake  are  shown  on  Sketch 
No.  9.  A  reduction  from  the  hydrographic  sheet,  which  has  been  turned  in,  accompanies  this 
report  as  a  preliminary  chart,  and  is  marked  as  Sketch  No.  14. 

The  following  are  statistics  of  the  soundings  made  this  year  in  the  St.  Mary’s  and  vicinity: 


Miles  run .  318 

Angles  taken .  653 

Number  of  soundings . . .  15, 868 


The  hydrography  was  executed  with  the  steamer  Hetzel  in  the  latter  part  of  August  and 
early  part  of  September. 

In  regard  to  the  capacity  of  the  St.  Mary’s  as  a  harbor,  the  following  remarks  made  by 
Commander  Muse  in  his  report  on  the  work  done  in  1857  are  again  quoted:  “The  largest 
vessels  can  enter  the  St.  Mary’s  river  with  ease,  and  be  well  protected.  Tits  short  distance 
from  Chesapeake  bay  would  enable  vessels  to  leave  in  the  severest  winters,  while  others  remain 
blocked  in  ice  at  most  of  our  large  cities.  At  convenient  distances  the  river  is  indented  by 
bays,  which  admit  of  vessels  remaining  at  anchor  to  load  and  unload  without  interfering  with 
the  main  channel.” 

Hydrography  of  James  river ,  Va. — A  portion  of  the  James  river,  below  City  Point,  which 
had  not  been  reached  in  the  progress  of  the  hydrography  upward,  was  sounded  out  in  August 
by  the  party  of  Commander  Muse.  The  space  referred  to  is  comprised  between  Coggin’s 
Point  and  Little  Brandon,  (Sketch  No.  9,)  and  embraces  a  reach  of  about  seven  miles. 

This  work  completes  the  hydrography  from  Richmond  to  the  entrance  in  Chesapeake  bay. 
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The  shore-line  necessary  for  the  soundings  was  furnished  by  Assistant  Adams. 
A  summary  of  the  hydrographic  statistics  is  appended: 


Miles  run  in  sounding . . .  83£ 

Angles  measured  •  •  . . . .  301 

Casts  of  the  lead . .  . .  5,940 


The  sheet  containing  this  work  is  now  at  the  office. 

Hydrography  of  Big  Annemessex  and  Little  Annemessex  rivers,  Md . — The  supplementary 
soundings  required  for  the  engraved  sheet  of  Chesapeake  bay,  which  will  contain  Tangier 
sound  and  its  branches,  were  made  by  the  party  of  Commander  Muse  in  September.  This 
work  (Sketch  No.  9)  includes  the  Big  Annemessex  and  Little  Annemessex  rivers,  and  connects 
with  the  general  hydrography  of  the  sound,  executed  by  the  party  of  Lieut.  Comg.  J.  J.  Almy, 
in  1856. 

All  of  the  principal  and  very  nearly  all  of  the  minor  hydrographic  details  necessary  for  the 
finished  chart  of  Chesapeake  bay  are  now  complete. 

A  synopsis  given  by  Commander  Muse  at  the  end  of  the  season  shows  the  statistics  of  work 
in  the  Big  and  Little  Annemessex,  as  follows:  • 


Miles  run . 91  \ 

Angles  taken . 272 

Soundings . 6,947 


The  steamer  Hetzel  was  used  for  this  and  other  duty  performed  in  the  same  section  by  the 
party  of  Commander  Muse. 

Tidal  observations. — The  self-registering  tide-gauge  at  Old  Point  Comfort  has  been  continued 
in  operation  under  the  charge  of  Mr.  M.  C.  King.  A  similar  gauge  has  been  used  in  keeping 
up  the  series  of  observations  commenced  last  year  at  the  Washington  navy  yard*  The  atten¬ 
tion  necessary  in  maintaining  regular  observations  with  it  was  given  in  part  by  officers  attached 
to  the  ordnance  department  of  the  yard,  under  the  direction  of  Commander  Dahlgren. 

SECTION  IV. 

FROM  CAPE  HENRY  TO  CAPE  FEAR,  INCLUDING  PART  OF  THE  COAST  OF  THE  STATES  OF  VIRGINIA  AND 

NORTH  CAROLINA . — (Sketch  D,  No.  15.) 

The  primary  triangulation  of  Pamplico  sound  has  been  resumed  in  this  section;  work  of  veri¬ 
fication  in  the  neighborhood  of  the  Cape  Pear  has  been  done;  the  topography  between  Cape 
Henry  and  Currituck  sound  has  been  completed;  in-shore  hydrography  of  the  coast  near  Bogue 
and  New  River  inlets  has  been  executed,  and  off-shore  work  between  Cape  Lookout  and  Cape 
Fear.  Notices  of  these  several  operations  are  given  in  this  chapter. 

Office’iwrJc. — Comparative  charts  of  the  Cape  Fear  entrances,  showing  the  changes  from  1851 
to  1858,  and  diagrams  illustrating  Gulf  Stream  explorations,  have  been  drawn,  and  the  former 
engraved  upon  stone  under  the  direction  of  the  Superintendent  of  Public  Printing.  Progress 
has  been  made  in  the  drawing  and  engraving  of  preliminary  coast  chart  No.  11,  from  Cape 
Hatteras  to  Cape  Lookout;  in  the  drawing  of  No.  12,  from  Cape  Lookout  to  Cape  Fear;  in 
that  of  coast  map  and  chart  No.  48,  from  Bogue  inlet  to  Barren  inlet;  and  in  the  engraving  of 
coast  maps  and  charts  Nos.  40  and  41,  Albemarle  sound. 

Triangvlaiion  of  Pamplico  sound ,  N.  C. — The  preliminaries  necessary  for  the  primary  tri¬ 
angulation  of  Pamplico  sound  were  commenced  early  in  January  by  Captain  T.  J.  Cram,  U.  S. 
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Top.  Engineers,  Assistant  Coast  Survey,  his  party  having  sailed  from  Baltimore  on  the  27th  of 
December,  with  the  requisite  equipage,  in  the  schooner  Bancroft. 

Such  general  facts  as  had  been  gathered  in  the  reconnaissance  made  by  Major  Prince,  U.  S. 
A.,  in  1851,  were  applied  by  Captain  Cram,  who  proceeded  to  develop  from  them  a  scheme 
for  working,  by  the  minute  examination  of  points  chosen  with  reference  to  their  availability  for 
the  purposes  of  triangulation,  as  well  as  for  proper  connections  with  the  main  coast  series  to  the 
northward  and  southward.  To  that  end  stations  at  the  upper  part  of  the  sound,  connecting 
with  the  base  on  Bodie’s  island,  were  selected,  and  signals  prepared  for  them  of  the  kind  re¬ 
quired  in  the  measurement  of  primary  angles. 

These  points,  and  others  at  proper  intervals  on  both  shores  of  the  sound,  are  marked  on 
Sketch  No.  15,  which  shows  the  plan  as  finally  adopted  for  the  triangulation.  Some  of  the 
tripods  and  signals  necessary  for  observing  with  the  theodolite  were  erected,  and  for  those 
which  were  not  set  up  materials  were  prepared  and  fitted  by  the  party  before  closing  for  the 
season. 

Five  stations  of  the  first  order  were  erected  in  the  course  of  the  season,  and  seventeen  points 
in  all  chosen  by  preliminary  measurements.  The  party  discontinued  work  on  the  12th  of  April, 
and  is  now  reorganizing  under  the  direction  of  Capt.  Cram  for  resuming  and  prosecuting  the 
triangulation  during  the  coming  winter  and  the  spring  following. 

Verification  of  triangles  in  the  vicinity  of  Cape  Fear ,  N.  C. — The  revision  of  the  system  of 
small  triangles  laid  out  on  the  coast  of  North  Carolina  was  resumed  by  Assistant  A.  S.  Wads¬ 
worth  on  the  10th  of  November,  1858,  at  a  station  about  five  miles  north  of  Federal  Point 
Most  of  the  signals  which  had  been  used  between  it  and  Smithville  having  been  lost,  as  well  as 
the  marks  at  the  north  and  south  ends  of  the  base  on  Smith’s  island,  (Cape  Fear,)  others  were 
established,  and  a  new  triangulation  made  across  the  mouth  of  Cape  Fear  river.  The  scheme 
of  triangles  as  remeasured  may  be  seen  on  Sketch  No.  15. 

For  the  purpose  of  verification  a  new  base  site  was  selected,  corresponding  as  nearly  as 
possible  to  the  line  measured  on  Smith's  island,  with  the  additional  advantage  that  the  ends 
are  coincident  with  two  stations  used  in  making  the  triangulation  from  Federal  Point  south¬ 
ward  in  1851.  “The  site  passes  over  a  level  beach,  and  is  as  permanent  in  character  as  any 
available  line  can  be  in  that  vicinity.  At  any  state  of  the  tide  the  north  end  is  easily  accessible 
in  boats." 

In  order  to  test  the  geodetic  value  of  the  small  coast  triangulation,  steps  will  be  taken  as 
early  as  practicable  for  the  measurement  of  the  base  of  verification.  The  ends  were  connected 
with  the  triangulation  of  this  season  at  the  stations  at  Fort  Johnston  (Smithville)  and  Fort  Cas¬ 
well,  as  shown  on  the  progress  sketch,  (No.  15.) 

Assistant  Wadsworth  closed  work  on  the  7th  of  April,  and  reported  at  the  office  in  Wash¬ 
ington,  where  he  made  the  resulting  computations  and  duplicated  his  record  of  angles.  In  the 
field-work  he  used  the  six-inch  Brunner  theodolite  C.  S.  No.  59.  The  following  summary  is 
taken  from  his  report  on  the  triangulation: 


Stations  occupied .  12 

Signals  observed  on .  12 

Angles  measured .  30 

Number  of  observations .  1,191 
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The  latter  part  of  the  season  was  more  than  usually  unfavorable  for  field-work  in  the  vicinity 
of  Cape  Fear. 

In  July  Mr.  Wadsworth  proceeded  to  Section  I,  and  engaged  in  the  topography  of  Casco 
bay. 

Topography  bettveen  Gape  Henry ,  Fa.,  and  Currituck  sound ,  N.  C. — The  entire  outer  coast 
line  of  Virginia,  and  the  region  immediately  adjacent  to  it,  from  Cape  Henry  and  Lynn  Hav«'.n 
bay  southward  to  the  boundary  line,  in  connection  with  the  district  comprising  the  upper  part 
of  Currituck  sound,  have  been  passed  over  with  the  plane-table  by  Sub- Assistant  John  Meehan, 
and  the  details  included  within  the  limits  referred  to  have  been  completed.  On  the  outer 
coast  of  North  Carolina  the  work  of  this  season  was  extended  to  a  junction,  at  Fresh  Pond  Hill, 
with  surveys  made  in  previous  years  by  the  late  Assistant  J.  J.  S.  Hassler,  mention  of  whose 
death  was  made  in  my  last  annual  report.  The  point  referred  to  lies  about  thirty-one  miles 
below  Cape  Henry.  The  upper  shores  of  Currituck  sound,  the  eastern  shore  of  Knott's  island, 
and  the  western  side  of  Back  bay,  had  been  traced  by  Mr.  Hassler,  who  also  executed  some 
detached  portions  of  topography  while  prosecuting  the  triangulation  in  the  direction  of  Cape 
Henry. 

Sub-Assistant  Meehan  took  the  field  on  the  25th  of  November,  and  was  aided  during  the 
season  by  Mr.  F.  R.  Hassler.  Bad  weather  prevailed  generally  while  the  party  was  at  work; 
but  by  employing  the  unfavorable  intervals  in  chaining  and  in  ordinary  plane-table  determi¬ 
nations,  the  details  of  four  topographical  sheets  were  filled  in  by  the  end  of  May,  completing 
the  survey  between  Albemarle  sound  and  Cape  Henry.  In  going  southward  from  Chesapeake 
bay,  the  work  of  this  season  embraces  the  continuous  shores  of  Lynn  Haven  river  and  inlet, 
Long  creek,  Broad  bay,  and  Linkhorn  bay,  which  separates  the  desert  of  Cape  Henry  from  the 
interior.  To  the  southward  was  traversed  a  closely-settled  belt  of  coast,  broken  only  by  Rudy 
inlet,  which  is  about  seven  miles  from  Cape  Henry  light-house.  Lower  down,  North  bay,  and, 
in  connection  with  it,  the  eastern  shore  and  the  islands  of  Back  bay,  were  surveyed,  as  also 
Knott's  island  and  Mackay's  island,  in  the  upper  part  of  Currituck  sound.  On  the  sheet  con¬ 
taining  the  survey  of  Back  bay  is  represented  a  feature  of  the  outer  coast  which  has  been  often 
mistaken  for  Cape  Henry  when  seen  from  vessels  approaching  the  land.  Its  position,  as  well 
as  the  limits  of  the  several  sheets  now  under  notice,  are  marked  on  Sketch  No.  15.  The 
following  remarks  are  made  in  reference  to  this  vicinity  in  the  report  of  Mr.  Meehan  :  “Back 
bay  is  divided  from  the  ocean  on  the  east  by  a  sand  beach,  the  southern  extremity  of  which  is 
dotted  with  high  sand  dunes,  and  oak,  pine,  and  cedar  hummocks,  containing  the  huts  of 
numerous  wreckers  and  fishermen,  and  known  as  the  ‘Wash  Woods.'  Further  north  are  the 
‘Wash  Flats,'  alow  smooth  strand,  so  near  the  general  level  of  the  sea  as  to  be  submerged 
during  strong  easterly  gales.  When  viewed  from  a  vessel  at  sea,  it  seems  a  continuation  of 
the  ocean,  and,  with  the  high  sand-hill  range  and  trees  of  the  ‘Wash  Woods,'  presents  so  near 
a  resemblance  to  the  entrance  of  the  Chesapeake  at  Cape  Henry  as  to  have  been  often  taken 
for  it,  with  disastrous  effects;  hence  it  is  called  ‘False  Cape,'  or  the  ‘False  Cape  of  the  Chesa¬ 
peake.'  The  sand  dunes  at  Cape  Henry  are  in  some  places  eighty -five  feet  above  the  ocean 
level." 

From  the  upper  part  of  Currituck  sound,  the  plane-table  work  was  extended  northward  to  a 
point  two  miles  above  Pungo  bridge,  so  as  to  include  the  shores  of  North  river,  an  important 
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link  in  the  line  of  inland  navigation,  which  now  connects  Chesapeake  bay  with  Albemarle 
sound. 

The  progress  made  by  the  topographical  party  is  shown  in  the  following  abstract  of  statistics: 

Coast-line  (ocean)  surveyed .  31  miles. 

Shore-line  of  bays,  islands,  &c. .  169|  44 

Roads  surveyed  •  ••• . . . . .  116  44 

Area  of  sheets,  (square  miles) . . . . .  157 

On  his  return  from  this  section,  Sub-Assistant  Meehan  was  assigned  to  duty  in  the  vicinity 
of  New  York  city.  In  the  course  of  the  summer  the  sheets  of  the  region  between  Cape  Henry 
and  Currituck  were  inked  and  sent  to  the  office. 

Hydrographic . — Office-work. — Two  sheets  containing  the  soundings  executed  during  the  sur¬ 
veying  year  1857-  58,  in  Pamplico  sound,  have  been  received  from  Commander  W.  T.  Muse, 
U.  S.  N.,  and  registered  in  the  archives. 

Inshore  hydrography  beticeen  Bogue  inlet  and  Neio  River  inlet ,  coast  of  North  Carolina. — In 
continuation  of  the  hydrography  extending  from  Cape  Lookout  towards  Cape  Fear  work  was 
resumed  on  the  6th  of  April  by  Lieut.  Comg.  Alex’ r  Murray,  U.  S.  N.,  assistant  Coast  Survey, 
at  Bogue  inlet,  and  carried  down  the  coast  of  North  Carolina  at  favorable  intervals  between 
that  date  and  the  1st  of  June.  A  stretch  of  about  thirteen  miles  coastwise,  terminating  as 
shown  on  Sketch  No.  15  at  New  River  inlet,  was  traversed  by  lines  parallel  to  the  shore  and 
crossed  by  others  going  off  to  an  average  distance  of  ten  miles  from  the  land.  This  duty  was 
executed  in  the  surveying  steamer  Bibb.  The  following  synopsis  of  statistics  was  returned 
by  Lieut.  Comg.  Murray  at  the  end  of  the  season : 


Miles  run  in  sounding .  232 

Angles  determined .  714 

Number  of  soundings .  3,262 


Offshore  soundings,  from  Cape  Lookout ,  N.  (7. — While  prosecuting  the  in-shore  hydrography 
with  the  steamer  Bibb,  Lieut.  Comg.  Murray,  ran,  at  favorable  intervals,  several  lines  to  the 
northward  of  Cape  Hatteras  and  others  between  Cape  Lookout  and  Cape  Fear,  in  order  to 
furnish  data  for  filling  the  project  of  the  general  coast  chart  No.  Y. 

At  the  termination  of  a  line  carried  broad  off  between  Cape  Hatteras  and  Cape  Lookout  a 
specimen  of  bottom  was  brought  up  in  the  axis  of  the  Gulf  Stream,  the  Massey  sounding 
apparatus,  used  in  that  instance,  indicating  a  depth  of  2,059  fathoms.  The  material  found 
was  grayish  mud  or  clay. 

In  reference  to  the  current  underrunning  the  Gulf  Stream,  Lieut.  Comg.  Murray  remarks: 
“The  wind  was  N.E.  and  light;  the  steamer  lay  with  her  head  to  the  southward  and  eastward, 
and  the  line  went  from  the  stern,  tending  to  the  northward,  but  upon  reeling  it  up  we  dis¬ 
covered  that  an  undercurrent  had  carried  it  to  the  southward.  This  occurred  twice  under 
similar  circumstances.’ 7 

The  statistics  of  the  off-shore  work  are  as  follows: 


Miles  run  in  sounding .  1,235 

Casts  of  the  lead . . .  3,318 


In  the  course  of  the  season  three  hydrographic  sheets,  one  containing  the  work  done  in 
1857-  58,  and  two  the  soundings  made  this  year,  have  been  plotted  and  turned  in  at  the  office 
with  the  records  of  soundings,  angles,  and  tidal  observations. 
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The  party  in  the  steamer  Bibb,  after  its  return  from  this  section,  refitted  at  New  York  and 
passed  the  remainder  of  the  season  in  prosecuting  the  general  hydrography  of  Section  I. 

SECTION  Y. 

FROM  CAPE  FEAR  TO  ST.  MARY’S  RIVER,  INCLUDING  PART  OF  THE  COAST  OF  NORTH  CAROLINA,  AND 
THE  COAST  OF  SOUTH  CAROLINA  AND  GEORGIA.— (Skttch  E,  No.  16.) 

The  usual  number  of  parties  has  been  employed  in  this  section,  namely:  one  in  making 
astronomical  and  magnetic  observations,  one  in  primary  and  secondary  triangulation  and  in 
astronomical  and  magnetic  observations,  one  in  secondary  triangulation,  one  in  secondary 
triangulation  and  topography,  two  in  topography,  and  two  in  hydrography.  The  work  accom¬ 
plished  is  stated  under  the  following  heads: 

1.  Astronomical  and  magnetic  observations  near  Cape  Fear  entrance. 

2.  Triangulation  and  topography  westward  of  Tubbs’  inlet,  N.  C. 

3.  Astronomical  and  magnetic  observations  at  St.  Helena  island,  S.  C. 

4.  Primary  triangulation,  coast  of  South  Carolina. 

5.  Triangulation  of  Beaufort,  Chechessee,  and  Colleton  rivers,  S.  C. 

6.  Triangulation  of  Doboy  and  Altamaha  sounds,  Ga. 

7.  Shore-line  survey  from  St.  Helena  sound,  S.  C.,  to  Savannah  river  entrance. 

8.  Topography  of  St.  Catherine’s  sound,  Ga. 

9.  In-shore  hydrography  from  Cape  Fear  westward  to  Tubbs’  inlet,  N.  C. 

10.  Off-shore  hydrography  from  Cape  Fear  to  Charleston  harbor. 

11.  Hydrography  of  Bull’s  bay,  S.  C. 

12.  Hydrography  of  Port  Royal  entrance,  S.  C. 

13.  Hydrography  of  the  Chechessee  and  Colleton  rivers,  S.  C. 

14.  Hydrography  of  Sapelo  bar  and  its  approaches,  Ga. 

15.  Tidal  observations. 

Office-work . — In  the  drawing  and  engraving  divisions,  additions  have  been  made  to  the 
chart  of  Charleston  harbor.  The  chart  of  Sapelo  sound  has  been  drawn  and  engraved  and 
the  engraving  of  preliminary  coast  chart  No.  14,  from  Cape  Romain  to  Savannah,  has  been  in 
hand.  Progress  has  been  made  in  the  drawing  of  coast  maps  and  charts  No.  53,  from  Charles¬ 
ton  harbor  to  St.  Helena  sound,  and  No.  58,  from  St.  Mary’s  river  to  the  St.  John’s,  Fla.,  and 
in  that  of  the  chart  of  Ossabaw  sound. 

Latitude  observations  at  SmithviRe ,  N.  G. — The  adjustment  of  the  triangulation  on  the  coast 
of  North  Carolina  requiring  that  the  latitude  of  a  point  in  the  vicinity  of  Cape  Fear  should  be 
closely  determined,  as  well  as  the  azimuth,  an  astronomical  party  was  organized  on  the  1st  of 
April,  under  my  immediate  direction,  and  placed  in  charge  of  Assistant  G.  W.  Dean.  A 
station  was  erected  at  Fort  Johnson,  Smithville,  N.  C.,  and  the  necessary  preliminaries  for 
astronomical  work  were  arranged  by  Mr.  Thomas  McDonnell.  Sub-Assistant  Edward  Good- 
fellow  was  detailed  to  assist  in  the  observations.  Those  for  the  latitude  and  time  were  made 
by  him  with  the  zenith  telescope  C.  S.  No.  5,  and  forty-six-inch  transit  C.  S.  No.  4.  With 
the  first-mentioned  instrument  twenty-nine  pairs  of  stars  were  observed  by  one  hundred  and 
seventy-four  sets  of  observations.  Fourteen  standard  stars  were  observed  on  with  the  transit, 
and  ninety-six  observations  recorded.  The  value  of  the  micrometer  threads  was  ascertained 
by  one  hundred  and  twenty-two  observations  on  the  star  51  CepAei,  near  its  western  elongation. 
Forty-six  observations  were  made  with  the  micrometer  upon  a  collimator  adjusted  to  a  stellar 
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focus,  for  determining  the  arc  value  of  graduations  on  the  level  of  the  zenith  telescope,  and 
the  corresponding  divisions  of  the  transit  instrument  were  tested  by  comparisons  with  it. 

As  far  as  practicable,  the  stars  observed  for  latitude  were  taken  from  the  Greenwich  Twelve 
Year  Catalogue,  the  sets,  as  heretofore,  being  completed  from  that  of  the  British  Association. 
Mr.  W.  H.  Odenheimer  aided  Sub-Assistant  Goodfellow,  and  recorded  the  observations.  Un¬ 
usually  good  weather  prevailing  during  the  stay  of  the  party,  all  the  requisite  determinations 
were  completed  by  the  7th  of  May. 

Azimuth . — The  azimuth  for  the  lines  of  the  triangulation  was  determined  by  Assistant  Dean. 
For  that  purpose  nine  sets  of  observations  were  made  with  the  twenty-four-inch  theodolite 
(C.  S.  No.  2)  on  Polaris  at  its  lower  culmination,  and  six  sets  on  i  Ursae  Minoris  near  its 
eastern  elongation.  In  each  series  six  pointings  were  made  on  the  star  with  the  telescope 
direct,  and  the  same  number  with  the  instruments  reversed.  An  elongation  mark  was  set  up 
and  connected  in  the  usual  way  with  the  triangulation,  twelve  sets  of  pointings  being  made  on 
it  with  the  telescope  direct  and  reversed.  The  mark  was  referred  to  three  geodetic  signals  by 
four  hundred  and  thirty-six  observations  made  at  six  different  periods,  each  embracing  the 
observations  of  an  entire  day.  In  making  them  the  circle  of  the  instrument  was  used  in  five 
different  positions.  The  azimuth  observations  were  recorded  by  Mr.  McLane  Tilton. 

Magnetic  observations  at  Smithvi Tie,  N.  C '. — For  the  declination  of  the  needle  at  the  astro¬ 
nomical  station  (Fort  Johnson)  one  hundred  and  forty-seven  observations  were  made  on  three 
days  by  Assistant  Dean  and  Sub-Assistant  Goodfellow.  Four  sets  were  made  on  three  days 
for  the  magnetic  dip,  and  two  sets  on  two  days  for  the  horizontal  intensity  and  moment  of 
inertia.  The  instruments  used  were  declinometer  D.  22  (C.  S.  No.  1)  and  the  nine-inch  dip 
circle  C.  S.  No.  4. 

The  usual  meteorological  journal  was  kept  by  Mr.  Tilton,  while  the  observations  were  going 
on  for  latitude,  azimuth,  and  the  magnetic  elements. 

Immediately  after  the  return  of  the  party  the  records  kept  at  the  astronomical  station  were 
duplicated  by  Sub-Assistant  Goodfellow  and  placed  in  the  archives,  with  his  computation  for 
latitude,  with  that  of  Mr.  Dean  for  azimuth,  and  lists  of  the  stars  used  in  observing  for  latitude. 

In  June  the  party  was  transferred  to  Section  I,  and  remained  until  the  close  of  the  season 
under  my  personal  direction,  as  stated  in  a  previous  chapter  of  this  report. 

Triangidation  and  topography  westward  of  Tubbs'  inlet,  JV.  C. — The  coast  triangulation  below 
Cape  Fear  has  been  extended  westward  by  Assistant  C.  P.  Bolles,  to  the  immediate  vicinity  of 
the  boundary  line  between  North  and  South  Carolina.  The  details  of  the  plane-table  work, 
which  has  been  prosecuted  in  connexion  with  it,  have  been  completed  to  Tubbs1  inlet,  and  the 
shore-line  survey  advanced  westward  to  Little  river,  (Sketch  No.  16,)  or  near  the  present  limit 
of  the  tri angulation.  On  the  10th  of  December  work  was  resumed  at  Shallotte  inlet,  Mr.  0. 
Hinrichs,  the  aid  in  the  party,  conducting  the  topographical  survey,  while  Mr.  Bolles  carried 
forward  the  triangulation.  Most  of  the  angular  measurements  were  made  with  the  six-inch 
Brunner  theodolite  C.  S.  No.  67. 

The  following  synopsis  shows  the  progress  made  by  the  party  before  closing  for  the  season, 


on  the  20th  of  June: 

First  order  stations  occupied .  8 

Second  order  stations  occupied .  30 
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Objects  observed  on . . .  46 

Number  of  observations .  1,218 


In  the  principal  series  eighteen  angles  were  determined,  the  last  being  formed  at  a  station  a 
short  distance  above  Tubb8,  inlet.  From  thence  southward  and  westward  to  Little  river,  the 
smaller  chain  of  triangles  was  completed  to  serve  as  a  basis  for  the  topography. 

The  impediments  from  standing  wood  and  undergrowth  on  this  part  of  the  coast  increase  the 
natural  difficulty  of  laying  out  and  determining  primary  lines  which  pass  over  a  level  surface. 
Avenues,  making  in  the  aggregate  an  extent  of  more  than  fourteen  miles,  were  traced  and 
opened  by  the  party  so  as  to  admit  of  observing  with  the  theodolite. 

Assistant  Bolles  furnished  in  the  course  of  the  working  season  the  data  requisite  for  fixing 
the  positions  of  shore  stations  for  the  hydrographic  party  of  Lieut.  Comg.  Bankhead. 

The  plane-table  work  comprises  the  following  statistics: 


Beach-line  surveyed . 21.6  miles. 

Shore-line  of  creeks . 102.1  “ 

Outline  of  marsh . 47.6  “ 

Roads .  30.3  “ 


In  addition  to  the  plane-table  work,  Mr.  Hinrichs  aided  in  the  several  operations  of  the 
triangulation.  Shore-line  was  furnished  as  needed  for  the  in-shore  hydrography,  which  was  in 
progress  at  the  same  time. 

Six  volumes  containing  the  original  records  of  horizontal  angles  measured  in  extending  the 
field-work  westward  from  Cape  Fear  have  been  placed  in  the  archives,  as  also  the  topographical 
sheet  executed  last  year  under  the  direction  of  Assistant  Bolles. 

Astronomical  and  magnetic  observations  at  St.  Helena  Island ,  S.  C. — As  part  of  the  duty 
devolving  on  his  party  in  this  section,  Assistant  C.  0.  Boutelle  set  up  the  zenith  telescope 
C.  S.  No.  5,  and  transit  No.  3,  at  Port  Royal  station  on  St.  Helena  island,  and  made  a  series 
of  observations  for  latitude  between  the  8th  of  January  and  the  1st  of  March.  Both  instru¬ 
ments  were  supported  by  wooden  posts  set  three  feet  in  the  ground  and  strongly  trussed  by  cross 
and  diagonal  braces  above  and  below  ground. 

The  azimuth  also  was  determined  at  the  same  station  with  the  twenty-four-inch  theodolite 
C.  S.  No.  2,  and  Gambey  theodolite  C.  S.  No.  43,  an  artificial  horizon  being  employed  in 
making  the  observations  with  the  last-named  instrument. 

For  local  time  observations  were  made  at  intervals  from  January  8  to  May  7  inclusive,  with 
transit  No.  3,  in  connexion  with  the  sidereal  chronometer  No.  207,  and  the  solar  chronometers 
Nos.  211,  and  2,458. 

For  latitude  six  hundred  and  seventy-eight  observations  were  made  on  sixty-two  pairs  of 
stars.  The  places  of  forty-eight  were  taken  from  the  Twelve  Year,  and  the  rest  from  the 
catalogue  of  the  British  Association.  Seventy-two  observations  for  value  of  the  micrometor  in 
the  zenith  telescope  were  made  upon  four  elongations  of  Polaris.  The  value  of  levels  A  and  B 
were  determined  in  terms  of  the  micrometer  by  a  hundred  and  twenty  observations  on  the 
cross  hairs  of  a  sector  set  up  fifteen  feet  north  of  the  zenith  telescope  and  used  as  a  colli¬ 
mator. 

Between  the  10th  of  February  and  the  16th  of  March  ten  elongations  of  Polaris  were 
observed  in  the  usual  manner  for  azimuth.  Two  hundred  and  sixty-three  observations  were 
made  on  star  and  mark,  and  one  hundred  and  eighty-six  for  connecting  the  elongation  mark 
w’th  stations  in  the  secondary  triangulation. 
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For  local  time  three  hundred  and  thirty-nine  transits  were  observed  on  sixty-one  nights 
between  January  8  and  May  7. 

Mr.  Boutelle  also  observed  a  series  of  azimuths  upon  Polaris  in  various  parts  of  its  orbit, 
making  thirty-three  sets  of  four  repetitions  each  on  three  nights.  These  formed  angles  between 
Chaphir  signal  and  the  star,  and  were  observed  alternately  direct  and  reflected  in  a  mercurial 
horizon. 

The  position  of  the  astronomical  station  on  St.  Helena  island,  and  its  connections  with  the 
coast  triangulation  are  shown  on  Sketch  No.  16. 

The  declination  of  the  magnetic  needle  at  Port  Royal  station  was  determined  with  the  decli¬ 
nometer  C.  S.  No.  5,  by  two  hundred  and  thirty-six  observations  made  in  parts  of  ten  days 
between  January  23  and  February  5.  on  two  collimator  magnets.  For  the  dip,  the  circle  No.  9 
was  used,  and  ninety-six  observations  were  recorded. 

In  the  astronomical  work,  and  in  the  general  operations  yet  to  be  referred  to,  Mr.  Boutelle 
was  assisted  by  Lieut.  Thomas  Wilson,  U.  S.  A.,  Assistant  Coast  Survey,  and  Sub-Assistant 
W.  S.  Edwards.  Mr.  C.  H.  Boyd  was  attached  to  the  party  as  aid. 

Duplicates  of  the  records  of  observations  made  this  season  for  latitude,  azimuth,  and  time 
have  been  deposited  in  the  office.  Mr.  Boutelle  has  also  turned  in  his  revised  computation  for 
the  latitude  of  Allston  station,  determined  in  a  previous  season. 

Primary  triangvlation ,  coast  of  South  Carolina . — For  the  extension  of  the  series  of  primary 
triangles  southward  and  westward  from  the  Edisto  base  and  in  the  direction  of  Savannah, 
Assistant  Boutelle  erected  a  tripod  and  scaffold  at  Port  Royal  station,  and  made  the  preliminary 
measurements  necessary  for  including  a  point  in  the  city  of  Beaufort,  S.  C.,  in  the  general 
scheme.  The  positions  of  these,  as  falling  in  with  the  chain  of  work  already  completed,  may 
be  seen  in  the  progress  sketch  (No.  16)  of  the  section.  The  lines  to  be  observed  on  in  carry¬ 
ing  the  main  triangulation  across  St.  Helena  island  were  partly  traced  and  cleared  for  the 
measurement  of  horizontal  angles  while  other  operations  were  going  on.  This  service  was 
performed  by  Sub-Assistant  Edwards,  under  the  direction  of  Mr.  Boutelle.  The  party  reached 
its  working  ground  in  the  schooner  Petrel  from  Charleston,  at  which  port  the  vessel  had  been 
laid  up  during  the  winter. 

Lieut.  Wilson,  U.  S.  A.,  and  Mr.  C.  H.  Boyd,  assisted  in  the  duties  now  under  notice,  and 
in  those  to  be  mentioned  under  the  next  head. 

The  records  of  the  primary  triangulation  of  previous  years  have  been  deposited  in  the  archives. 

Triangvlation  of  Beaufort ,  Chechessee ,  and  Colleton  rivers ,  S .  C . — From  its  entrance  into 
Port  Royal  sound,  Assistant  Boutelle  laid  out  and  completed  by  the  19th  of  April  the  triangu¬ 
lation  of  Beaufort  river  upwards  to  the  city  of  Beaufort.  The  length  of  water  course  included 
in  that  work  is  about  twenty-nine  miles.  His  party  was  then  transferred  in  the  schooner  Petrel 
to  Foot  Point,  and  in  that  vicinity  a  triangulation  was  carried  from  Broad  river  up  the  Che¬ 
chessee  and  its  branch  known  as  the  Colleton  river.  The  triangles  were  made  to  extend  about 
two  miles  and  a  half  above  Foot  Point  and  four  miles  below  it,  so  as  to  provide  for  the  topo¬ 
graphical  survey,  and  for  hydrographic  purposes,  reference  to  which  will  be  made  hereafter. 

The  following  are  statistics  of  field-work  executed  by  the  triangulation  party: 


Signals  erected .  20 

Stations  occupied .  24 

Angles  measured . *  •  •  •  - .  348 

Number  of  observations .  1,772 


A  general  view  of  the  scheme  of  work  will  be  seen  by  reference  to  Sketch  No.  16. 
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The  eight-inch  Gambey  theodolite,  C.  S.  No.  24,  and  ten-inch  Gambey,  0.  S.  No.  43,  were 
used  in  the  angular  measurements. 

In  the  several  operations  prosecuted  between  the  Edisto  base  and  Foot  Point  Mr.  Boutelle 
was  assisted  by  Lieutenant  Wilson  and  Sub-Assistant  Edwards.  Mr.  C.  H.  Boyd  was  attached 
to  the  party  as  aid. 

The  schooner  Petrel  was  despatched  for  New  York  on  the  16th  of  May,  and  was  there  re¬ 
paired  and  refitted  for  the  continuance  of  work  in  the  coming  season. 

While  the  triangulation  party  was  at  work  in  February,  the  United  States  steamship  Brooklyn 
passed  into  Port  Royal  sound  and  anchored  near  the  Parry  island  buoy,  between  Broad  and 
Beaufort  rivers.  Assistant  Boutelle  visited  the  vessel,  and,  as  no  professional  pilots  are 
known  in  that  vicinity,  tendered  his  services  in  conducting  her  up  Beaufort  river.  The  offer 
being  accepted  by  Captain  Farragut,  of  the  Brooklyn,  the  steamer  was  moved  to  a  position 
within  four  and  a  half  miles  of  the  city  of  Beaufort,  and  there  anchored.  A  communication 
addressed  to  me  by  Captain  Farragut,  in  reference  to  his  visit  in  Port  Royal  sound,  is  given  in 
Appendix  No.  38. 

After  reporting  at  the  office,  Assistant  Boutelle  proceeded  to  Section  I.  His  occupation 
during  the  summer  and  autumn  has  been  stated  under  that  head.  Lieutenant  Wilson,  on 
returning  from  Section  V,  was  assigned  to  duty  in  the  charge  of  the  Drawing  Division,  and 
Sub-Assistant  Edwards  took  up  plane-table  work  on  the  Kennebec  river. 

Triangidation  of  Dcboy  and  AUamalia  Sounds,  Ga. — The  secondary  triangulation  on  the  coast 
of  Georgia  has  been  continued  southward  from  the  Sapelo  base,  and  between  it  and  the  work 
at  St.  Simon’s  entrance  a  preliminary  connexion  has  been  made  by  a  series  of  tertiary  triangles 
carried  along  the  outer  range  of  islands  below  the  entrance  to  Altamaha  sound. 

Sub-Assistant  F.  P.  Webber,  whose  operations  last  season  closed  at  the  upper  part  of  Sapelo 
island,  resumed  work  there  on  the  20th  of  December,  with  a  party  in  the  schooner  Hassler. 
The  triangulation  was  taken  up  at  the  line  which  joins  Julienton  with  a  terminus  of  the  Sapelo 
base,  the  location  of  which  is  marked  on  Sketch  No.  16.  To  the  southward  and  westward 
stations  were  erected  at  suitable  intervals,  so  as  to  include  in  the  secondary  series  Mud  river 
and  North  river,  with  their  branches  behind  Sapelo  island  ;  Doboy  sound,  and  Altamaha  sound 
with  the  lower  parts  of  its  tributaries.  A  number  of  subsidiary  stations  were  occupied  within 
the  same  area  sufficient  for  the  purposes  of  a  topographical  survey.  Mr.  Webber  measured 
also  a  series  of  tertiary  triangles,  in  order  to  define  the  courses  and  direction  of  the  water- 
passage  which  separates  Blackboard  island  from  Sapelo  island,  and  south  of  the  Altamaha 
entrance  extended  a  similar  triangulation  by  observing  alternately  at  stations  on  St.  Simon’s  island 
in  connexion  with  others  erected  on  the  chain  lying  between  it  and  the  ocean.  The  ten-inch 
Gambey  theodolite,  C.  S.  No.  63,  was  used  in  measuring  the  angles. 

At  a  station  about  thirty  miles  below  the  Sapelo  base,  as  measured  along  the  course  of  the 
triangulation,  a  junction  was  made  with  one  of  the  tertiary  lines  observed  on  by  Assistant  A. 
W.  Longfellow  in  the  survey  of  St.  Simon’s  sound.  Sub- Assistant  Webber  there  closed  for  the 
season  on  the  15th  of  April.  It  is  expected  that  a  connexion  by  triangles  of  the  second  order 
can  be  made  early  in  the  ensuing  year. 

Mr.  Julius  Kincheloe  was  attached  to  the  party  as  aid,  and  served  efficiently  in  the  field-work 
and  in  making  computations. 

While  the  hydrographic  survey  of  Sapelo  bar  was  in  progress,  the  points  requisite  for  it  were 
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furnished  to  Lieut.  Comg.  Fauntleroy.  Further  notice  in  regard  to  that  work  will  be  made 
under  another  head. 

The  following  summary  of  statistics  and  extract  are  from  the  report  of  Sub- Assistant  Webber: 


Secondary  stations  occupied .  7 

Tertiary  stations  occupied . . .  42 

Angles  measured .  562 

Objects  observed  on . 570 

Points  determined  in  position . 105 

Number  of  observations . 3,958 


“  The  sides  of  the  triangles  of  the  second  order  range  from  five  to  eight  miles  in  length.  It 
is  probable  that  lines  from  four  to  six  miles  long  can  be  found  across  the  opening  to  the  west 
of  St.  Simon's  island,  but  in  proceeding  southward  it  will  be  necessary  to  erect  two  or  three 
scaffold  signals,  perhaps  twenty-five  feet  high,  as  the  lines  will  extend  over  fresh  water 
marsh,  the  reeds  and  shrubs  of  which  reach  to  a  height  of  twelve  and  in  some  places  twenty 
feet,  while  the  hard  ground  is  nearly  level  with  the  surface  of  the  marsh." 

Records  of  the  horizontal  angles  and  descriptions  of  the  signals  erected  this  season  have  been 
received  and  filed  in  the  office. 

The  schooner  Hassler  with  the  party  of  Mr.  Webber  reached  Portland,  Me.,  on  the  2d  of 
May,  and  during  the  summer  was  employed  in  work  east  of  the  Kennebec.  On  her  outward 
passage  to  the  south,  the  vessel  was  forced  to  take  refuge  in  Provincetown  harbor  by  severe 
gales,  and  while  again  on  her  way  was  damaged  off  Long  Island  in  a  storm,  which  also  destroyed 
her  stern  boat.  The  necessary  repairs  were  made  at  Savannah. 

Sub-Assistant  Webber  is  now  making  arrangements  for  returning  to  continue  work  on  the 
coast  of  Georgia. 

Shore-line  survey  from  St.  Helena  sound,  S.  C .,  to  Savannah  river  entrance. — This  includes  the 
outlines  of  the  Hunting  islands,  Eddings'  island,  the  islets  and  water* passages  between  them 
and  St.  Helena  island,  the  entire  shore-line  of  Port  Royal  entrance,  and  part  of  that  of  Parry 
island,  at  the  confluence  of  Beaufort  and  Broad  rivers,  Daw  island  and  Colleton  Neck,  the 
outline  of  Hilton  Head  island,  and  the  western  shore  of  Calibogue  sound,  from  Pinckney  island 
to  Savannah  river.  The  work  was  executed  by  Assistant  John  Seib,  whose  party  arrived  in 
the  section  and  anchored  in  Harbor  river  on  the  10th  of  January.  After  joining  with  the 
plane-table  survey  made  in  1856  on  the  upper  part  of  the  Hunting  islands,  Mr.  Seib  pushed 
steadily  in  the  direction  of  Tybee  entrance,  tracing,  as  he  advanced,  the  shore-line  of  Harbor 
river,  Fripp's  inlet,  Story  creek,  Trenchard's  inlet,  Skull  inlet,  and  Pritchard's  inlet,  and 
passing  through  Station  creek,  the  preliminary  work  was  carried  into  Port  Royal  sound.  On 
the  outer  side  of  the  islands  which  bound  the  lower  part  of  the  coast  of  South  Carolina,  the 
ocean-line  was  traced  from  Skull  inlet  to  Bay  Point,  at  Port  Royal  entrance.  Thence,  pro¬ 
ceeding  northward  and  westward,  the  shores  of  Port  Royal  sound  were  surveyed,  from  Bay 
Point  to  Land's  end,  as  also  the  shores  of  Beaufort  river  to  a  point  three  miles  above  its  mouth; 
the  northern  shore  of  Broad  river,  beyond  Parry  island,  and  its  southern  shore  as  far  up  as 
Lemon  island.  In  that  vicinity  Mr.  Cleveland  Rockwell,  the  aid  in  the  party  working  under 
my  immediate  direction,  with  a  second  plane-table  traced  the  outline  of  Daw  island;  the  shores 
of  the  Chechessee  river,  from  Pinckney  island  upward  to  Lemon  island ;  and  the  shores  of  Colleton 
river  to  a  short  distance  southward  of  Foot  Point.  The  tougue  of  land  embraced  between  the 
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two  rivers,  and  designated  as  Colleton  Neck  or  Victoria  Bluff,  was  surveyed  somewhat  in  detail. 

A  tracing  from  the  topographical  sheet  of  Mr.  Rockwell  was  furnished  early  in  May  for  the 
guidance  of  the  hydrographic  party  in  sounding  out  the  adjacent  channels,  more  particular 
reference  to  which  will  be  made  presently. 

The  continuous  preliminary  work  of  Assistant  Seib  in  going  southward  from  Port  Royal  sound 
embraced  both  shores  of  the  passage  known  as  Skull  creek,  between  Pinckney  island  and  Trench7  s 
or  Hilton  Head  island;  the  shores  of  Calibogue  river,  in  connexion  with  it  and  with  May  river; 
and  the  shore-line  of  Calibogue  sound,  to  Mungen  Point.  The  outer  side  of  Hilton  Head  island 
also  was  traced  and  joined  with  the  surveys  already  mentioned.  As  measured  in  a  direct  line, 
the  chain  of  islands  included  in  the  work  of  the  season  stretches  about  thirty-five  miles  below 
St.  Helena  sound.  The  aggregate  of  shore-line  represented  on  the  five  plane-table  sheets  , 
brought  from  the  field  is  about  two  hundred  and  fifty-eight  miles.  Four  of  them  were  worked 
on  alternately  by  Assistant  Seib  and  Mr.  Rockwell,  progress  being  made  at  the  same  time  in 
inking  plane-table  sheets  of  the  previous  year.  The  limits  of  the  sheets  embracing  the  prelim¬ 
inary  survey  between  St.  Helena  sound  and  Savannah  river  are  marked  on  Sketch  No.  16. 
Field-work  was  closed  for  the  season  on  the  12th  of  May.  The  schooner  Bailey,  which  had 
been  in  the  service  of  the  party,  then  sailed  for  Smithfield,  North  Carolina,  and  was  transferred 
to  Lieut.  Comg.  Bankhead,  and  employed  in  the  hydrographic  work  of  this  section. 

At  the  end  of  April  I  visited  the  party  of  Assistant  Seib,  in  passing  southward  on  a  tour  of 
inspection.  The  work  then  in  progress,  and  since  completed,  is  intricate  in  character  and  was 
not  favored  by  more  than  an  average  of  fair  weather  for  field  duty.  The  large  return  in  results 
is  mainly  due  to  the  constant  energy  of  the  chief  of  the  party,  and  to  the  able  support  given 
by  Mr.  Rockwell. 

Mr.  Seib  was  employed  during  the  summer  in  plane-table  duty  in  Section  III,  and  Mr.  Rock¬ 
well  in  Section  II.  In  the  corresponding  chapters  of  this  report  notice  has  been  taken  of  the 
occupation  referred  to. 

Topography  of  St.  Catharines  sounds  Ga. — The  party  assigned  to  this  work,  in  charge  of 
Sub- Assistant  H.  S.  Du  Val,  commenced  the  survey  on  the  27th  of  December  and  continued 
in  the  field  until  the  23d  of  May,  using  data  furnished  by  the  triangulation  of  Lieut.  A.  W. 
Evans,  U.  S.  A.  No  interruption  from  unfavorable  weather  occurred  to  break  the  plan  of 
operations,  and,  as  a  result,  the  survey  of  the  shores  of  the  sound  was  essentially  completed, 
including  the  shores  and  branches  of  that  part  of  the  “Inland  Passage77  known  as  Bear  river, 
which  connects  St.  Catharine’s  with  Ossabaw  sound.  The  plane-table  sheet  also  embraces  the 
shores  of  the  Medway  opposite  to  the  entrance  of  St.  Catharine’s  sound,  the  mouth  of  North 
Newport  river  leading  from  it  southward  as  part  of  the  inland  passage  to  Sapelo,  and  the  outer 
shores  of  Ossabaw  and  St.  Catharine’s  islands,  in  the  vicinity  of  the  entrance.  These  localities, 
as  well  as  the  general  limits  of  the  sheet  referred  to,  are  marked  on  Sketch  No.  16. 

A  reconnaissance  was  made  in  the  course  of  the  season,  and  points  were  established  for  the 
survey  of  the  interior  of  Ossabaw  island,  on  which  the  work  will  connect  with  a  survey  made 
to  the  northward  by  Assistant  A.  M.  Harrison  in  1857-  58,  but  the  advance  of  the  season  did 
not  admit  of  the  execution  of  the  topographical  details.  These  will  be  filled  in  during  the 
coming  winter,  the  party  being  about  to  resume  duty  on  the  coast  of  Georgia.  The  northern 
part  of  St.  Catharine’s  island  will  be  represented  on  the  same  sheet,  and  the  detailed  work 
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extended  southward  to  meet  that  completed  on  Sapelo  sound,  which  is  already  connected  with 
it  by  a  shore-line  survey  along  the  outer  side  of  the  island. 

As  returned  to  the  office  the  topographical  sheet  of  St.  Catharine’s  sound  exhibits  the 
following  summary  of  progress  made  by  the  party  in  charge  of  Sub- Assistant  Du  Yal : 


Shore-line . . . . .  204  miles. 

Area  of  details,  (square  miles) . . .  50 


Mr.  J.  D.  Bradford  aided  in  the  field-work. 

In  June  the  party  returned  to  Portland  in  the  schooner  Meredith.  The  vessel  was  then 
transferred  to  the  party  of  Assistant  A.  W.  Longfellow  for  service  in  Casco  bay. 

Sub-Assistant  Du  Yal  makes  special  mention  in  his  report  of  the  facilities  tendered  by  resi¬ 
dents  on  St.  Catharine’s  island  as  tending  to  the  furtherance  of  his  work. 

Within  the  present  season  Assistant  Longfellow  has  inked  and  sent  to  the  office  the  plane- 
table  sheet  containing  his  survey  of  Sapelo  sound,  and  one  of  the  sheets  of  work  executed  by 
his  party  at  Brunswick  harbor,  Ga. 

Inshore  hydrography  from  Cape  Fear  westward  to  Tubbs’  inlet,  N.  (7. — The  hydrographic 
party  detailed  for  duty  in  the  northern  part  of  this  section  sailed  from  Baltimore  under  the 
command  of  Lieut.  Comg.  J.  P.  Bankhead,  U.  S.  N.,  Assistant  Coast  Survey,  in  the  schooner 
Crawford,  and  reached  Charleston  on  the  7th  of  February.  A  period  of  stormy  weather  setting 
in  made  it  expedient  to  defer  the  outside  soundings  and  employ  the  interval  in  another  locality, 
which  was  accordingly  done,  as  will  be  noticed  presently.  The  coast  soundings  from  Cape 
Fear  westward  to  Tubbs’  inlet  were  executed  between  the  5th  of  May  and  the  12th  of  August, 
favorable  intervals  being  taken  between  those  dates  for  also  running  off-shore  lines,  to  be 
alluded  to  hereafter.  The  in-shore  work  connects  with  the  completed  hydrography  of  Cape 
Fear  entrance  and  the  Frying  Pan  shoals,  and  represents  a  space  of  twenty -five  miles  in  length 
(Sketch  No.  16)  by  rather  more  than  ten  in  average  breadth. 

Assistant  C.  P.  Bolles,  in  charge  of  the  triangulation,  furnished  data  for  establishing  the 


shore  stations  required  in  executing  the  soundings. 

The  following  is  a  synopsis  of  the  statistics  : 

Miles  run  in  sounding .  1,121 

Angles  measured  with  the  sextant  •  . .  1,322 

Angles  measured  with  the  theodolite .  2,281 

Number  of  soundings . r .  6,333 

Area  sounded,  (square  miles) . - .  228 

Tidal  stations  occupied .  2 


Referring  to  the  character  of  the  bottom  and  to  the  capacity  of  the  several  small  inlets  which 
break  the  coast  of  North  Carolina  at  intervals  between  Oak  island  and  Tubbs’  inlet,  Lieut. 
Comg.  Bankhead  remarks:  “The  bottom  is  uniform  in  character  and  clear  of  rocks  or  shoals, 
and  the  shore  can  be  safely  approached,  in  clear  weather,  by  any  class  of  vessels  to  within  one 
nautical  mile.” 

“The  inlets  are  impracticable  for  any  but  vessels  of  very  light  draught,  and  their  bars 
change  with  every  shift  of  wind.  A  few  flat-bottomed  schooners  are  the  only  vessels  that 
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attempt  the  passage,  and  then  only  on  the  top  of  high  water,  when  not  more  than  six  feet  can 
be  carried  in  under  the  best  of  circumstances.” 

The  in-shore  hydrography  from  Cape  Fear  westward  was  executed  with  the  schooners  Craw¬ 
ford  and  Bailey,  the  latter  having  been  assigned  for  that  duty  on  the  close  of  topographical 
work  conducted  in  this  section  by  Assistant  Seib.  In  the  course  of  the  autumn  the  soundings 
were  plotted  under  the  direction  of  Lieut.  Comg.  Bankhead,  at  Washington,  and  the  resulting 
chart  left  at  the  office. 

The  original  records  and  transcripts  of  the  soundings  and  tidal  observations  made  at  the  Cape 
Fear  entrances  in  1857-  58  by  the  party  of  Lieut.  Comg.  T.  B.  Huger  have  also  been  received 
and  deposited  in  the  archives. 

Offshore  hydrography  from  Cape  Fear  to  Charleston  harbor . — The  working  season  proving  to 
be  unusually  stormy  along  the  coast  below  Cape  Fear,  effective  progress  in  off  shore  soundings 
could  be  made  only  by  employing  favorable  intervals,  the  in-shore  work  already  referred  to, 
being  from  time  to  time  suspended  for  that  purpose. 

In  allusion  to  the  precautions  taken  in  prosecuting  the  off-shore  hydrography  from  Cape 
Fear,  southward  and  westward,  to  Charleston  harbor,  Lieut.  Comg.  Bankhead,  says:  “Nearly 
all  the  lines  were  run  with  a  fair  wind,  smooth  water,  and  in  clear  weather,  and  all  the  principal 
positions  were  determined  by  actual  observation.  The  soundings  were  made  with  care,  and 
of  the  specimens  of  bottom  brought  up  such  have  been  preserved  as  were  at  all  curious  or 
different  from  the  general  character  already  known.7 ’ 

The  following  reference  is  made  in  the  season’s  report  to  the  probable  existence  of  a  bank 
off  Cape  Romain,  the  full  development  of  which  will  be  made  in  prosecuting  the  in-shore 
hydrography  vsouth  ward  from  its  present  limit:  “lam  satisfied  that  the  continuance  of  the 
survey  off  Cape  Romain  will  develop  less  water  in  some  places  than  has  been  generally  supposed 
to  exist  as  I  have  found  six  fathoms  and  water  breaking  in  heavy  weather  where  we  should 
have  inferred  a  depth  of  nine  or  ten  fathoms  from  the  general  chart.” 

The  off-shore  soundings  made  by  the  party  of  Lieut.  Comg.  Bankhead  in  the  schooner 
Crawford  were  carried  to  an  average  depth  of  a  hundred  fathoms,  or  from  sixty  or  seventy 
miles  from  the  coast,  and  were  executed  between  the  7th  of  March  and  the  5th  of  August. 

During  the  last  two  months  of  the  season  every  effort  was  made  to  obtain  current  observa¬ 
tions,  but  excepting  at  two  stations  in  the  vicinity  of  Cape  Fear,  without  success. 

The  statistics  of  the  off-shore  hydrography  are  given  in  the  following  summary: 


Miles  run  in  sounding . . .  1,462 

Number  of  soundings . . . . .  1,193 


An  unusually  late  period  of  the  working  season  at  the  south  having  been  reached,  the 
schooners  Crawford  and  Bailey  sailed  for  New  York,  and  there  underwent  necessary  repairs. 
The  plotting  of  the  off-shore  chart  was  then  taken  up,  at  the  office,  and  completed. 

Arrangements  are  now  in  progress  for  the  return  of  the  vessels  and  continuance  of  the  in 
and  off  shore  work  in  this  section. 

Hydrography  of  BuWs  bay ,  South  Carolina . — This  duty  was  executed  by  the  party  of  Lieut. 
Comg.  Bankhead,  with  the  shooner  Crawford  in  March  and  April,  the  boisterous  character  of 
that  part  of  the  season  not  affording  the  usual  opportunities  for  pushing  soundings  outside  of 
the  main  coast.  In  connexion  with  the  bay,  the  inland  passage  leading  to  the  southward  and 
westward,  was  sounded  out  as  far  as  Capers’s  island.  The  limits  of  the  sheet  containing  the 
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hydrography  are  marked  on  Sketch  No.  16.  Regular  tidal  observations  were  made  during  the 
period  occupied  in  the  work. 

Lieut.  Comg.  Bankhead  thus  refers  to  Bull's  bay  as  a  harbor  of  refuge:  “I  doubt  whether 
it  will  ever  be  used  except  as  a  harbor  of  refuge  for  coasting  vessels,  for  which  purpose,  however, 
it  is  well  adapted,  being  easy  of  access,  affording  good  holding  ground,  and  having  abundant 
water  (in  the  channel)  for  that  class  of  vessels.  The  small  channels  that  traverse  the  bay  are 
too  narrow  and  irregular  in  their  depth  for  anything  but  boats  of  the  lightest  draught/ 7 

The  following  allusion  to  the  inland  passage  is  made  in  the  same  report: 

4 4  The  inland  passage  connecting  with  the  bay  I  find  to  be  too  narrow  and  crooked  for  any 
vessels  other  than  very  small  steamers  and  flat  boats,  there  being  but  one  foot  of  water  at  mean 
low  tide,  and  a  width  of  only  fifty  feet  at  the  narrowest  part.” 

The  following  are  statistics  of  the  hydrography : 


Miles  run  in  sounding . .  . .  308 

Sextant  angles  taken  •  •  . .  736 

Number  of  casts  of  the  lead « -  •  -  •  . .  20,345 

Area  sounded  (square  miles) . .  . .  36 


The  chart  of  BulPs  bay  resulting  from  this  work  has  been  plotted  and  is  now  on  file  at  the 
office. 

While  engaged  on  his  working  ground* in  this  section  Lieut.  Comg.  Bankhead  furnished  to  a 
deputation  from  Charleston,  sent  to  examine  in  regard  to  the  availability  of  BulPs  bay  for  a 
quarantine  station,  such  hydrographic  data  as  could  be  supposed  to  bear  on  the  question. 

Hydrography  of  Port  Royal  entrance ,  South  Carolina . — Early  in  June,  Lieut.  Comg.  C.  M. 
Fauntleroy,  U.  S.  N.,  assistant  Coast  Survey,  having  completed  the  hydrographic  duty  assigned 
in  two  other  localities  of  this  section,  commenced  an  examination  of  the  several  channels 
leading  into  Port  Royal  entrance  in  order  to  determine  the  character  of  the  bars.  This  duty  was 
completed  before  the  close  of  that  month,  and,  after  plotting  the  soundings,  it  was  reported 
as  the  result  of  comparison  that  4 4  little  or  no  change  has  occurred  since  the  date  of  the  hydrog¬ 
raphic  reconnaissance  made  in  these  waters  by  Lieut.  Comg.  Maffitt,”  (1855.) 

In  connexion  with  the  hydrography  of  the  east  channel  the  soundings  were  carried  north¬ 
ward  and  eastward  to  Hilton  Head,  and  so  extended  in  that  vicinity  as  to  include  Joiner’s 
bank.  The  limits  of  the  work  are  marked  in  the  usual  way  on  sketch  No.  16. 

A  recommendation  from  Lieut.  Comg.  Fauntleroy  in  regard  to  buoys  for  the  east  channel 
passage  into  Port  Royal  was  communicated  to  the  department  in  July,  (Appendix  No.  43.) 

The  United  States  sloop-of-war  Brooklyn,  having  touched  on  a  sand-spit  at  the  mouth  of 
Beaufort  river,  South  Carolina,  on  the  occassion  of  her  visit  to  that  branch  of  Port  Royal  sound 
in  the  early  part  of  the  season,  to  which  allusion  has  been  made  under  a  previous  head  of  this 
chapter,  the  locality  in  question  was  carefully  examined  by  the  hydrographic  party.  No 
obstruction  was  found  in  the  channel  which  leads  up  the  river,  the  point  of  the  spit  referred 
to  being  44on  the  port  hand  of  the  channel  way,  dividing  it  from  a  deep  water  pocket  on 
the  port  hand  of  that  again.”  It  is  hence  to  be  concluded  that  when  the  vessel  touched  she 
had  not  fairly  entered  the  channel  of  Beaufort  river.  No  professional  pilots  were  cruising  in 
Port  Royal  sound  at  the  period  of  her  visit. 
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The  statistics  of  the  survey  made  by  the  party  in  the  schooner  Varina  are  as  follows: 


Miles  run  in  sounding . 158 

Angles  observed .  703 

Number  of  soundings . .  8, 118 


The  area  sounded  out  is  about  twenty-two  square  miles.  A  tidal  station,  as  usual,  was  occupied 
for  hydrographic  purposes.  After  some  needful  repairs  at  Charleston,  the  Varina  sailed  for 
New  York,  and  arrived  at  that  port  on  the  8th  of  July.  The  party  then  took  up  the  hydro¬ 
graphy  of  Hudson  river,  as  stated  under  Section  II. 

Hydrography  of  the  Chechessee  and  CoUeton  rivers,  S.  C. — After  completing  a  survey,  which 
will  be  described  under  the  next  head,  the  party  of  Lieut.  Comg.  Fauntleroy  was  transferred  in  the 
schooner  Varina  to  Broad  river,  S.  C.,  and  proceeded  to  sound  out  the  more  important  parts  of  its 
tributaries,  designated  as  the  Chechessee  and  Colleton  rivers.  From  the  point  of  their  junction 
behind  Daw  island,  as  shown  on  Sketch  No.  16,  the  hydrography  was  carried  about  two  miles 
northward  and  westward  up  the  Chechessee,  and  about  three  miles  southward  and  westward 
in  the  bed  of  the  Colleton  river.  The  vicinity  of  Foot  Point  was  thoroughly  sounded,  as  also 
the  Chechessee  river  from  the  point  of  Colleton  Neck  downwards  about  four  miles  to  Pinckney’ 6 
island  at  the  head  of  Port  Royal  sound  or  Broad  river,  where  the  work  joins  with  the  hydro, 
graphy  executed  by  Lieut.  Comg.  Maffitt,  U.  S.  N.,  in  1855.  My  report  for  that  year  was 
accompanied  by  a  preliminary  chart  of  Port  Royal  entrance,  which  is  therein  marked  as  Sketch 
No.  22.  In  reference  to  it  Lieut.  Comg.  Fauntleroy  observes:  ‘ ‘  The  previous  survey  shows 
that  the  bar  of  the  Chechessee  river  affords  twenty  feet  at  mean  low  water,  with  a  mean 
rise  and  fall  of  6.6  feet.  The  depth  increases  in  passing  upward,  and  vessels  that  enter 
Port  Royal  sound  will  find  in  the  Colleton  river  at  the  Neck,  and  at  its  confluence  with  the 
Chechessee,  a  capacious,  completely  protected  and  easily  accessible  anchorage  in  from  four 
to  seven  fathoms  water/ 9  In  the  Appendix  (No.  29)  further  extracts  are  given  from  the 
report  of  Lieut.  Comg.  Fauntleroy  bearing  on  the  commercial  facilities  of  the  vicinity  of  Col¬ 
leton  Neck.  This  hydrographic  survey  followed  the  shore-line  as  traced  by  Mr.  C.  Rock¬ 
well,  and  was  completed  between  the  13th  and  21st  of  May.  The  resulting  sheet  is  now  on 
file  in  the  Coast  Survey  office.  The  rate  of  the  currents  was  observed  at  two  stations,  and  the  rise 
and  fall  of  the  tide  determined  as  usual,  the  record  being  made  for  a  complete  lunation.  An 
abstract  from  the  hydrographic  journal  is  given  below  as  showing  the  statistics  of  work: 

Miles  run  in  sounding . . . .  218 

Angles  observed. . . .  1136 

Number  of  soundings. . . . . .  15509 

Hydrography  of  Sapdo  bar  and  its  approaches ,  Ga. — The  survey  of  Sapelo  river  and  sound, 
including  its  entrance  and  approaches,  has  been  completed;  the  supplementary  soundings  and 
requisite  tidal  and  current  observations  having  been  made  this  season  in  the  vicinity  of  the  bar 
by  Lieut.  Comg.  Fauntleroy.  Two  vessels,  the  schooner  Varina  and  steam  tender  Fire-Fly, 
were  used  for  this  service.  Inside  of  the  entrance  the  additional  soundings  were  joined  with 
the  work  executed  in  1857-  58  by  the  party  of  Lieut.  Comg,  J.  H.  Moore,  U.  S.  N.,  and  from 
thence  carried  ten  miles  seaward  to  a  depth  of  eight  and  a  half  fathoms.  North  and  south 
the  hydrography  of  the  approaches  was  developed  within  a  stretch  of  about  ten  miles.  On 
the  resulting  chart,  the  limits  of  which  are  marked  on  Sketch  No.  16,  the  character  of  the 
approaches  is  shown  within  an  area  of  ninety-four  square  miles. 
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Observations  were  made  at  two  current  stations  while  the  work  was  advancing,  and  the 
tides  were  recorded  from  the  27th  of  February  until  the  completion  of  the  survey,  on  the  27th 
of  April.  The  soundings  were  frequently  interrupted  by  bad  weather.  A  synopsis  of  the 
statistics  follows,  as  given  in  the  report  made  on  concluding  the  survey: 


Number  of  theodolite  stations .  6 

Angles  of  determination .  45 

Angles  observed  in  sounding .  1,018 

Miles  run  in  sounding .  616 

Number  of  casts  of  the  lead .  29,404 


The  importance  of  Sapelo  entrance  as  a  harbor  is  well  set  forth  in  some  remarks  contained 
in  the  report  of  Lieut.  Comg.  Fauntleroy,  extracts  from  which  will  be  found  in  Appendix 
No.  30. 

Surveys  made  by  this  party  subsequent  to  the  completion  of  work  at  Sapelo  bar  have  been 
described  in  this  chapter,  and  under  the  head  of  Section  II  its  more  recent  occupation  has 
been  noticed. 

Two  sheets,  containing  the  hydrography  of  Sapelo  sound  and  river,  were  received  from  Lieut. 
Comg.  Moore,  previous  to  his  detachment  from  the  Coast  Survey. 

Tided  observations . — The  permanent  self-registering  tide-gauge  at  the  custom-house  wharf, 
Charleston,  S.  C.,  under  the  charge  of  Mr.  W.  R.  Herron,  has  been  kept  up  with  great  regu¬ 
larity  throughout  the  year. 

SECTION  VI. 

FROM  ST.  MARY’S  RIVER  TO  ST.  JOSEPH’S  BAY,  INCLUDING  THE  EASTERN  AND  PART  OF  THE  WESTERN  COAST 
OF  FLORIDA,  WITH  THE  FLORIDA  REEFS  AND  KEYS. — (Skktoh  F,  Non.  SO  nod  II.) 

The  progress  made  in  the  survey  of  the  Florida  reefs  and  keys  has  permitted  additional 
parties  on  the  main  coast.  There  have  been  at  work  in  this  section — one  party  on  the  line 
across  the  head  of  the  peninsula;  one  triangulation  party  near  St  Augustine;  one  near  Indian 
river;  one  on  the  inner  keys,  between  Cards’  Sound  and  the  Gulf  of  Florida;  one  in  Charlotte 
harbor;  one  topographical  party  on  the  coast  of  Key  Biscay ne  and  Cards’  sound  and  the  keys 
near  Cape  Sable;  one  at  Charlotte  harbor;  one  hydrographic  party  upon  the  reef  and  in  the 
Florida  channel  and  Gulf  Stream.  Observations  of  the  tides  have  been  completed  at  three 
stations,  and  the  permanent  tidal  station  at  the  Tortugas  has  been  kept  up  for  comparison. 

The  following  chapter  gives  an  account  of  the  operations  of  these  several  parties,  under 
distinct  heads,  as  follows: 

1.  Air-line  triangulation  across  the  Florida  peninsula. 

2.  Triangulation  of  St.  Augustine  harbor  and  North  river,  Florida. 

3.  Triangulation  of  Indian  river  inlet,  Florida. 

4.  Triangulation  of  the  Florida  keys. 

5.  Triangulation  of  Charlotte  harbor,  Florida. 

6.  Topography. — Key  Biscayne  bay,  Cards’  sound,  and  Florida  keys,  near  Cape  Sable. 

7.  Topography  of  Charlotte  harbor,  Florida. 

8.  Hydrography  of  the  Florida  Reef. 

9.  Tidal  observations. 
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Office-work. — Progress  has  been  made  in  the  drawing  and  engraving  of  coast  map  and  chart 
No.  68,  Florida  reefs  from  Key  Biscay ne  to  Carysfoot  reef,  and  in  the  drawing  of  Nos.  70,  71, 
and  72,  Florida  reef  and  keys  from  Long  key  to  Marquesas  key. 

Air-line  triangulation  across  the  Florida  peninsula. — This  work  was  resumed  in  January,  and 
continued  until  the  4th  of  June.  The  party  engaged  in  its  prosecution  was  conducted  by 
Capt.  M.  L.  Smith,  U.  S.  Topographical  Engineers,  Assistant  Coast  Survey.  Messrs.  J.  S. 
Bradford  and  W.  H.  Gardner  were  assigned  as  aids  at  the  outset  of  the  season,  and  Mr.  J.  C. 
Young  before  its  close. 

In  allusion  to  the  progress  made  and  impediments  found  as  the  triangulation  advanced 
southward  and  westward  from  Big  creek  and  Padgett  station,  both  of  which  are  shown  on 
Sketch  No.  20,  Capt.  Smith  remarks:  “It  was  supposed  at  the  commencement  of  the  season 
that  the  ground  to  be  passed  over  would  prove  more  favorable  than  that  met  with  during  the 
previous  year,  but  the  contrary  was  the  case.  New  River  swamp,  which,  according  to  the 
maps  of  the  interior,  our  lines  should  have  missed,  covers  much  of  the  ground  traversed  by  one 
of  the  sides  of  each  triangle.  The  section  of  country  through  which  they  pass  is  more  or  less 
densely  timbered,  and  the  lines  forming  their  sides  had  to  be  opened  foot  by  foot  with  the  axe. 
When  it  is  considered  that  thick  pine  woods  offered  the  most  favorable  cutting  required  in 
carrying  the  work  forward,  the  remainder  and  about  an  equal  portion  being  through  the 
swamps  and  matted  bogs  of  the  south,  the  extent  of  the  labor  may  be  judged  of.  The  opening 
of  the  lines  constitutes  the  main  item  of  expense  attending  the  triangulation.  ” 

Mr.  J.  S.  Bradford  was  in  active  charge  of  the  party  under  the  direction  of  Capt.  Smith,  and 
is  mentioned,  in  conjunction  with  Messrs.  Gardner  and  Young,  as  having  pressed  the  work 
with  constant  energy  and  interest.  In  opening  the  lines,  which  stretch  in  the  aggregate  a 
hundred  miles,  the  patient  endurance  of  the  aids  was  such  as  to  call  forth  the  warm  commen¬ 
dation  of  the  chief  of  the  party. 

The  work  has  now  advanced  from  Fernandina  about  eighty  miles  in  the  direction  towards 
Cedar  keys,  and  two  more  seasons’  work,  with  favorable  weather,  will  probably  complete  the 
line;  but  with  impediments  like  those  encountered  this  year  it  would  require  three. 

Operations  were  closed  for  the  season  at  Waldo  station,  which  is  about  twenty -eight  miles 
southwest  of  the  station  at  which  the  triangulation  was  resumed  in  January.  Five  signals 
were  erected,  and  ninety  angles  measured  in  extending  the  triangulation  to  its  present  limit. 

A  topographical  sheet,  embracing  the  tract  over  which  the  season’s  work  extends,  has  been 
filed  in  the  office. 

Friangvlation  of  Bt.  Augustine  harbor  and  North  river ,  Fla. — The  survey  of  the  western  coast 
of  Florida  was  commenced  on  the  4th  of  January  by  Sub-Assistant  Benjamin  Huger,  jr. ,  in  the 
vicinity  of  St.  Augustine.  After  selecting  a  site  suitable  for  a  base  line  on  the  pine  barren 
about  a  mile  west  of  the  city,  a  triangulation  was  laid  out  to  extend  over  the  harbor,  and  north 
and  south  of  it  along  the  coast.  The  preliminary  base  was  measured  early  in  June  with  the 
contact  slide  apparatus  devised  by  Assistant  Hilgard,  and  described  in  my  report  for  1857. 
Sketch  No.  20  shows  the  location  of  the  line,  and  also  the  system  of  triangles  connected  with 
it.  The  angles  were  determined  with  the  ten-inch  Gambey  theodolite,  C.  S.  No.  74. 

Above  St.  Augustine  the  completed  triangulation  stretches  twenty  miles,  and  embraces 
throughout  that  distance  the  course  of  the  North  river.  The  scheme  was  laid  out  and  signals 
erected  along  the  shores  of  Matanzas  river  for  carrying  the  work  twelve  miles  southward  from 
10 
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the  base,  but  the  late  period  of  the  season  reached  in  the  performance  of  that  service  made  it 
necessary  to  postpone  the  measurement  of  the  angles  until  the  coming  winter. 

Mr.  Rufus  King,  jr.,  served  as  aid  in  the  triangulation  party. 

The  progress  made  in  the  field-work  is  exhibited  by  the  summary  of  statistics  given  below: 


Stations  occupied . * .  24 

Signals  observed  on . .  38 

Angles  measured . * .  158 

Number  of  observations .  2,696 

Area  of  triangles,  (square  miles) .  50 


Field  operations  were  continued  in  the  neighborhood  of  St.  Augustine  until  the  23d  of  June. 
Sub-Assistant  Huger,  after  returning  to  the  north,  duplicated  and  turned  in  the  records  of  his 
observations,  and  then  commenced  the  computations  connected  with  the  work. 

In  the  latter  part  of  April,  while  on  a  tour  of  inspection  at  the  south,  I  visited  the  site  then 
occupied  by  the  triangulation  party,  and  was  gratified  with  an  examination  of  the  arrangements 
for  working  in  accordance  with  the  plan  laid  out. 

In  reporting  on  the  progress  of  the  party,  Mr.  Huger  expresses  his  obligation  to  G.  R. 
Fairbanks,  esq.,  vice  president  of  the  Florida  Historical  Society,  for  information  in  regard  to 
localities  falling  within  the  limits  of  its  operations.  The  arrangements  of  the  party  are  now  in 
progress  for  returning  to  extend  the  coast  triangulation  southward  from  St.  Augustine. 

Triangulation  of  Indian  River  inlet ,  Fla . — In  the  field  arrangements  made  at  the  opening  of 
the  surveying  year  a  new  centre  of  work  was  selected  for  extending  the  triangulation  of  the 
eastern  coast  of  the  Florida  peninsula,  the  execution  of  the  details  being  entrusted  to  Sub- 
Assistant  J.  A.  Sullivan.  The  intention  of  commencing  in  the  immediate  vicinity  of  Cape 
Canaveral,  and  pushing  the  work  towards  St.  Augustine,  was  found  to  present  greater  obstacles 
without  a  corresponding  advantage  over  a  beginning  made  lower  down  the  coast,  and  in  conse¬ 
quence  the  party  proceeded  to  Indian  River  inlet.  Mr.  Sullivan  made  a  reconnaissance  in  the 
middle  of  January  for  a  base  site  and  for  stations  to  connect  with  it,  so  as  to  lead  either  north¬ 
ward  or  southward,  as  might  prove  most  expedient  in  prosecuting  the  triangulation.  The  site 
chosen  rests  on  the  narrow  strip  of  land  which  separates  Indian  river  from  the  Atlantic  ocean, 
and  is  marked  on  Sketch  No.  20. 

A  preliminary  measurement,  without  correcting  for  the  temperature  of  the  rods  used,  gave 
for  the  line  an  approximate  length  of  2,860  metres.  Sub-Assistant  Sullivan  made  a  topo¬ 
graphical  survey  of  the  immediate  vicinity  of  the  base,  and  on  his  return  deposited  in  the  office 
the  sheet  containing  it.  As  the  line  passes  close  to  the  water  margin  of  the  Atlantic,  the  ends 
were  referred  back  eight  metres  from  the  beach,  and  carefully  secured  by  placing  stone  posts 
on  a  sand  ridge  above  the  ordinary  action  of  the  ocean  swell.  Each  terminus  was  marked  by 
two  stone  blocks  about  two  feet  in  length,  surrounded  by  wooden  curbs,  and  having  range 
marks  cut  on  them  to  correspond  with  the  terminating  points  of  the  line  laid  out  on  the  beach. 

The  preliminaries  being  completed,  five  stations  were  established,  with  signals  visible  over 
the  high  mangrove  keys  which  lie  inside  of  Indian  river  and  abreast  of  the  inlet.  These 
connect  with  both  ends  of  the  base  line.  The  scaffolds  erected  are  twenty-five  feet  in  height. 
Two  of  the  stations  rest  on  the  western  side  of  Indian  river,  as  will  be  seen  by  reference  to 
the  Sketch;  the  others  on  the  strip  of  land  south  of  the  inlet. 

The  time  allotted  for  observations  with  the  theodolite  proving  unfavorable,  materials  were 
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prepared  for  the  second  order  signals  required  along  the  shores  of  Indian  river,  in  which  duty 
the  party  was  occupied  until  the  25th  of  March. 

Sub-Assistant  Sullivan  commends  the  zeal,  perseverance,  and  hearty  spirit  of  co-operation 
shown  by  his  aid,  Mr.  R.  M.  Stiles,  in  all  the  labors  of  the  season.  Special  reference  is  also 
made  in  the  field  report  to  the  courtesies  and  assistance  rendered  to  the  party  by  Major  W.  F. 
Russell,  of  Fort  Capron. 

The  schooner  Benjamin  Peirce,  which  was  used  in  prosecuting  the  work  at  Indian  river,  was 
caught  in  a  gale  and  damaged,  on  the  return  passage,  off*  Cape  Canavaral.  After  the  necessary 
repairs  at  Savannah,  the  vessel  proceeded  north,  and  was  laid  up  at  New  York. 

In  June  Mr.  Sullivan  was  assigned  to  duty  in  Penobscot  bay,  the  details  of  which  have  been 
given  under  the  head  of  Section  I.  His  party  is  now  about  to  return  to  continue  the  triangu¬ 
lation  near  Fort  Capron,  Fla. 

Triangidation  of  the  Florida  keys. — For  continuing  duty  on  that  part  of  the  Florida  reef 
which  approaches  nearest  to  the  Cape  Sable  base,  the  party  of  Lieut.  A.  H.  Seward,  U.  S.  A.f 
Assistant  Coast  Survey,  took  the  field  on  the  13th  of  December,  using  the  schooner  Torrey  for 
transportation.  After  putting  up  the  requisite  signals,  the  triangulation  inside  of  the  reef  was 
resumed  at  Lignum  Vitas  key,  and  extended  eastward  sixteen  miles  to  Pigeon  key.  The 
triangles  laid  out  and  measured,  as  well  as  the  general  progress  made  in  the  survey  of  the 
keys,  will  be  seen  by  reference  to  Sketch  No.  21.  At  several  of  the  stations  used  by  Lieut. 
Seward  tripods,  for  the  theodolite,  were  found  necessary,  the  platforms  of  which  were  elevated 
to  a  height  of  twenty-eight  and  thirty  feet  from  the  surface  of  the  keys  on  which  they  rested. 
The  work  was  somewhat  retarded  by  the  difficulty  of  passing  the  vessel  through  the  intricate 
channels  of  that  part  of  the  reef,  favorable  winds  only  enabling  the  party  to  move  from  one 
station  to  another.  Lieut.  W.  Myers,  U.  S.  A.,  assisted  Lieut.  Seward  in  the  field. 

The  angular  measurements  were  made  with  the  ten-inch  Gambey  theodolite,  C.  S.  No.  15. 
It  will  be  seen  by  Sketch  No.  21  that  this  triangulation  connects  with  the  work  of  last  year, 
stretching  from  Cape  Sable,  and  that  it  reaches  well  towards  a  junction  with  the  triangulation 
which  extends  along  the  main  of  the  peninsula  from  Cape  Florida  into  Barnes’s  sound. 

The  statistics  for  the  season,  terminating  on  the  2d  of  April,  are  as  follows: 


Stations  erected .  11 

Stations  occupied .  11 

Number  of  observations .  2,598 

Area  included  in  triangles,  (square  miles) .  62 


Descriptions  of  the  signals,  and  a  duplicate  of  the  record  of  horizontal  angles,  have  been 
received  at  the  office. 

On  closing  for  the  season  the  vessel  was  despatched  for  New  York,  and  was  there  laid  up 
during  the  summer.  The  keys  yet  remaining  to  be  defined  in  position  and  outline  are 
surrounded  by  water  so  shallow  as  to  render  the  approach  to  them  very  difficult. 

Triangulation  of  Charlotte  harbor,  Fla. — This  work  has  been  continued  and  nearly  completed 
by  a  party  in  charge  of  Lieut.  W.  R.  Terrill,  U.  S.  A.,  Assistant  Coast  Survey,  who  made  a 
reconnaissance  for  its  extension  above  Captiva  Pass  in  the  latter  part  of  December.  Signals 
were  erected  on  the  chain  of  islands  which  lie  outside  and  abreast  of  Charlotte  harbor,  and 
along  both  of  its  shores  to  a  distance  of  thirty  miles,  terminating  at  Mangrove  Point,  the 
position  of  which  is  shown  on  one  of  the  progress  sketches  of  this  section,  (Sketch  No.  20.) 
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The  signal  at  Captiva  Pass,  erected  and  used  in  the  winter  of  1857-58  by  Lieut.  J.  C.  Clark, 
U.  S.  A.,  had  been  washed  away,  and,  in  consequence,  it  became  necessary  to  reoccupy  the- 
station  connecting  with  it  to  the  southward  on  Captiva  island.  At  three  stations  in  the  range 
of  this  season’s  work  Lieut.  Terrill  observed  from  scaffolds  fifty  feet  in  height,  the  lines  passing 
over  dense  mangrove,  through  which  cuttings  for  sight  on  the  signals  would  have  involved  great 
expense  of  labor  and  time. 

The  measurement  of  angles  was  begun  early  in  January  with  the  ten-inch  Gambey  theodolite, 
C.  S.  No.  81,  and  was  prosecuted  at  all  favorable  intervals  until  the  1st  of  April,  the  completed 
observations  then  resting  for  the  season  at  station  Oso,  lying  outside,  and  Btation  Torrey  on 
the  eastern  shore  of  Charlotte  harbor.  Both  of  these  stations  are  marked  on  Sketch  No.  20. 
Points  for  the  use  of  the  topographical  party,  conducted  jointly  by  Sub-Assistants  Dorr  and 
Ferguson,  were  provided  as  the  triangulation  advanced. 

Sub-Assistant  Clarence  Fendall  joined  the  party  of  Lieut.  Terrall  at  the  opening  of  the  year, 
and  assisted  him  in  the  field  until  the  13th  of  March.  Mr.  C.  B.  Baker  served  as  aid  during 
the  season.  The  schooner  Bowditch  reached  New  York,  on  her  return  from  this  section,  on 
the  14th  of  April. 

In  the  report  made  by  Lieut.  Terrill  the  following  abstract  is  given,  showing  the  progress 
made  by  the  party  while  working  under  his  direction: 


Number  of  signals  erected .  24 

Stations  occupied .  11 

Signals  observed  on . 24 

Angles  measured .  75 

Number  of  observations .  4,376 


The  triangulation  completed  this  season  covers  an  area  of  about  a  hundred  and  thirty  square 
miles.  The  original  records  of  angles,  as  observed  in  the  prosecution  of  the  work,  and 
descriptions  of  the  stations  and  signals,  have  been  received  at  the  office. 

Lieut.  Terrill  resumed  field  duty  in  June  with  the  party  of  Assistant  Edmund  Blunt,  reference 
to  which  was  made  in  describing  the  work  done  in  Section  II.  Sub-Assistant  Fendall  was  at 
the  same  time  assigned  to  plane-table  duty,  as  stated  under  Section  I. 

Topography — Key  Biscayne  bay ,  Card s’  sound ,  and  Florida  keys ,  near  Cape  Sable. — With  a 
view  of  pushing  the  plane-table  work  in  the  vicinity  of  the  Florida  reef  as  far  as  practicable 
with  a  single  party,  the  schooner  Agassiz  was  despatched  from  Baltimore  on  the  28th  of 
October,  1858.  Much  rough  weather  delayed  the  vessel,  and,  in  consequence,  the  working 
station  in  Key  Biscayne  bay  was  not  reached  until  the  20th  of  November.  After  making  a 
reconnaissance,  and  setting  up  signals  on  the  western  shore  of  the  bay,  Sub-Assistant  C.  T. 
Iardella  started  with  the  plane-table  at  Shoal  Point,  and  traced  in  the  main  shore  of  the 
peninsula  of  Florida,  southward  and  westward  to  Clay  Point,  a  distance  of  over  thirty  miles 
in  a  direct  line.  The  tongue  of  land  which  from  thence  projects  towards  the  reef  was  followed 
up  to  the  narrow  creek  dividing  it  from  Key  Largo,  and  the  survey  of  the  western  side  of  that 
key  was  completed.  The  shore  of  the  main  within  the  limits  just  stated  is  broken  by  thirty-three 
small  creeks,  all  of  which  are  represented  on  the  plane-table  sheets.  Several  small  keys  lying 
in  the  lower  part  of  Key  Biscayne  bay,  and  in  Cards’  sound,  were  also  surveyed.  This  work 
is  embraced  on  four  sheets,  the  localities  included  in  each  of  which  are  marked  on  Sketch  No.  21 
The  triangulation  in  Barnes’s  sound  not  admitting  of  further  progress  in  the  topography  until 


Digitized  by  VjOOQie 


THE  UNITED  STATES  COAST  SURVEY. 


77 


pushed  southward,  Mr.  Iardella  moved  his  party  to  the  vicinity  of  Buchanan  key  and  projected 
two  sheets  to  include  the  numerous  small  keys  intervening  within  the  stretch  of  about  sixteen 
nriles  between  it  and  Sandy  key  in  the  direction  towards  Cape  Sable.  These  fall  within  the 
triangulation  executed  last  year  by  Lieut.  A.  H.  Seward,  U.  S.  A.  Twenty-three  keyB  were 
surveyed,  the  largest  of  which  is  about  three-quarters  of  a  mile  in  length.  The  positions  of 
the  principal  ones  are  shown  on  the  progress  Sketch,  No.  21. 

Sub- Assistant  Iardella  discontinued  work  on  the  6th  of  April,  and  on  the  22d  of  that  month 
reached  New  York,  where  the  vessel  was  laid  up. 

Mr.  F.  F.  Nes  aided  in  the  topographical  work,  and  rendered  satisfactory  service  in  the 
several  duties  pertaining  to  the  field  operations. 

In  the  two  localities  in  which  the  party  was  employed  great  obstacles  exist  to  retard  steady 
progress  and  to  render  the  work  very  difficult,  and  in  some  places  hazardous.  Notwithstanding 
these,  the  amount  of  work  embraced  on  the  six  sheets  shows  a  result  which  nothing  but  patience 
and  great  energy  could  have  accomplished.  The  remark  just  made  is  also  borne  out  by  the 


statistics,  which  are  as  follows: 

Shore-line  surveyed . .  168  miles. 

Marsfr-line  traced .  Iff  “ 

Area  represented  in  detail,  (square  miles) .  40  “ 


The  operations  were  carried  on  over  an  area  of  more  than  three  hundred  square  miles.  All 
the  sheets  containing  the  work  have  been  inked  and  deposited  in  the  archives. 

As  descriptive  of  the  character  of  this  part  of  the  coast  of  the  Florida  peninsula,  the  fol¬ 
lowing  extracts  are  given  from  the  report  of  Mr.  Iardella  : 

“The  main  shore,  from  Shoal  Point  ten  miles  southward,  consists  of  a  strip  of  uneven 
breadth  of  prairie  land  called  the  4  Hunting  Grounds.7  At  some  points  it  is  quite  narrow, 
but  at  others  it  stretches  to  a  distance  of  six  miles  from  the  western  shore  of  Key  Biscayne 
bay,  and  is  backed  by  a  ridge  of  high  land  about  a  quarter  of  a  mile  in  width.  The  ridge  as 
far  as  Fender  Point  is  covered  with  large  pine  trees,  but  below  it,  and  as  low  down  as  Barnes’s 
sound,  it  bears  a  heavy  growth  of  black  mangrove  and  other  trees.  Throughout  the  entire 
distance  of  thirty  miles  the  shore  is  overflowed  by  high  tides,  in  some  places  to  a  breadth  of 
three  or  four  miles. 

“The  western  shore  of  Key  Largo  from  Jewfish  Point  to  Largo  North,  a  distance  of  thirteen 
miles,  is  also  overflowed  at  high  spring  tides;  and  on  many  occasions,  while  engaged  there,  the 
surface  was  found  so  soft  as  to  require  a  foundation  of  mangrove  branches  for  the  plane-table. 
Beyond  its  western  shore  this  key  is  covered  with  buttonwood,  mangrove,  sea-grape,  and  other 
woods.  In  an  extended  reconnaissance  over  that  part  of  Key  Largo,  very  little  fast  land  was 
found,  and  no  soil  fit  for  the  growth  of  vegetables.  ***** 

“  The  small  keys  between  Lignum  Vitas  and  Sandy  key  are  surrounded  by  extensive  mud 
flats,  and  are  entirely  covered  with  water  at  high  tides.  Great  difficulties  were  experienced 
in  obtaining  stations  for  the  plane-table,  the  surface  being  of  the  nature  of  quicksand,  into 
which  a  man  of  ordinary  weight  would  at  once  sink  to  the  waist.  Here  a  triangle  of  wood  six 
feet  on  a  side  was  necessary  to  support  the  plane-table.77 

Topography  of  Charlotte  harbor ,  Fla . — The  progress  made  in  extending  the  survey  of  this 
harbor  is  shown  on  Sketch  No.  20.  Early  preparations  for  resuming  work  were  made  at  the 
opening  of  the  surveying  year,  by  Sub- Assistant  F.  W.  Dorr;  but  the  schooner  Dana,  which 
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sailed  from  Baltimore  on  the  25th  of  November,  1858,  with  the  equipage  and  instruments  of 
the  party,  was  kept  nearly  a  month  on  her  passage  to  Key  West  by  storms  and  head  winds. 
Sub- Assistant  Charles  Ferguson  was  associated  with  Mr.  Dorr;  and  after  making  arrangements 
for  working  jointly  to  the  best  advantage,  the  topography  was  taken  up  at  the  limit  reached  in 
the  previous  year.  The  work  was  thus  prosecuted  northward  until  the  27th  of  February,  when 
Sub-Assistant  Dorr,  in  accordance  with  my  instructions,  returned  to  the  north,  leaving  the 
vdssfel  and  party  in  charge  of  Mr.  Ferguson,  who  continued  plane-table  duty  until  the  16th  of 
March. 

The  work  executed  this  season  includes  both  shores  of  Charlotte  harbor  above  its  lower  en¬ 
trance  from  San  Carlos  bay,  and  nearly  the  same  extent  to  the  northward  as  fell  within  the 
limits  of  the  triangulation,  notice  of  which  has  been  made  in  this  chapter.  The  shores  are 
formed  by  a  range  of  narrow  islands  and  keys  on  the  west,  and  by  Pine  island  on  the  eastern 
side.  On  the  two  sheets  of  this  season,  both  of  which  have  been  inked  and  placed  in  the 
office,  are  represented  the  northern  half  of  Sanibel  island,  Captiva  island,  La  Costa  island,  the 
western  side  of  Pine  island,  and  the  keys,  patches,  and  reefs  scattered  over  the  surface  of  that 
part  of  Charlotte  harbor  which  is  included  between  San  Carlos  bay  and  Boca  Grande.  The 
distance  between  these  last  named  localities,  on  a  direct  line  through  the  waters  of  Charlotte 
harbor,  is  about  twenty  miles.  Lieut.  W.  R.  Terrill,  U.  S.  A.,  who  conducted  the  triangula¬ 
tion  in  advance  of  the  plane-table  party,  furnished  the  points  necessary  for  the  adjustment  of 
the  topography.  The  following  is  a  synopsis  of  statistics  taken  from  the  notes  on  the  plane- 


table  sheets: 

Shore-line  of  islands  and  keys  surveyed .  270  miles. 

Outline  of  shoals,  etc.,  traced .  48  41 


In  reference  to  two  of  the  outlets  from  Charlotte  harbor  to  the  Gulf  of  Mexico,  Sub- Assistant 
Dorr  remarks : 

44 Blind  Pass ,  between  Sanibel  island  and  Captiva  island,  is  merely  a  boat  channel,  for 
although  the  passage  is  deep  in  some  places,  the  bars  both  inside  and  outside  preclude  the 
possibility  of  carrying  through  any  vessel  of  draught.’  ’ 

44  Captiva  Pass  is  about  five  hundred  yards  wide.  Vessels  drawing  not  more  than  five  feet 
of  water  can  pass  through,  but  the  channel  is  somewhat  intricate. 7 1 

The  following  is  an  extract  from  the  report  of  Sub- Assistant  Ferguson: 

44 Boca  Grande ,  the  pass  between  La  Costa  and  Gasparilla  islands,  is  the  proper  entrance  to 
Charlotte  harbor,  containing,  at  low  tide,  fifteen  feet  of  water,  and  inside  of  the  bay  three  or 
four  fathoms.  Vessels  passing  through  can  carry  eighteen  feet  some  fifteen  or  twenty  miles 
beyond  the  northern  extremity  of  Pine  island.”  In  the  Appendix  (No.  31)  other  extracts  will 
be  found  descriptive  of  the  features  peculiar  to  the  shores  of  Charlotte  harbor. 

During  the  summer  Sub-Assistant  Dorr  was  engaged  in  plage-table  duty  in  Section  II,  and 
Mr.  Ferguson  in  similar  service  in  Section  III. 

Hydrography  of  the  Florida  reef \ — Lieut.  Comg.  T.  A.  Craven,  U.  S.  N.,  having  been 
reassigned  for  duty  on  the  Coast  Survey  soon  after  his  return  from  the  expedition  to  the  Atrato 
river,  resumed  the  command  of  the  surveying  steamer  Corwin,  which  had  become  vacant  by 
a  call  for  the  services  of  Lieut.  W.  G.  Temple,  U.  S.-N.,  who  conducted  the  hydrographic 
operations  of  last  year  on  the  Florida  reef,  as  stated  in  my  annual  report.  The  Corwin  sailed 
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from  New  York  on  the  19th  of  March,  and  on  her  arrival  at  the  reef  the  general  hydrography 
was  taken  up  a  little  below  Eagle  cove,  where  it  rested  last  season  in  its  progress  eastward 
along  the  outer  line  of  keys.  The  soundings  were  continued  in  the  same  direction  rather  more 
than  eight  miles,  and  off  the  keys  about  six  miles  and  a  half,  reaching  to  an  average  depth  of 
forty-seven  fathoms.  At  its  upper  outside  limit,  as  shown  on  Sketch  No.  21,  the  work  now 
connects  with  soundings  made  in  the  vicinity  of  Coffin’s  Patches,  by  Lieut.  Comg.  Craven,  in 
1854.  The  foUowing  statistics  are  derived  from  the  journals  of  the  present  season: 


Number  of  positions  for  angles .  1,206 

Angles  taken . . .  3, 198 

Miles  run  in  sounding .  462 

Number  of  casts  of  the  lead .  18,130 


The  resulting  hydrographic  sheet  will  exhibit  an  area  of  about  sixty  square  miles. 

Since  the  opening  of  the  season  two  charts  have  been  plotted  from  soundings  made  by  Lieuts. 
Comg.  Craven  and  Temple,  and  placed  in  the  office  with  the  original  journals  and  records  of 
the  angles.  These  connect  with  each  other,  and  contain  the  hydrography  between  American 
shoal  and  Eagle  cove,  where  the  upper  limit  of  the  most  northern  sheet  joins  with  the  work 
last  executed. 

The  steamer  Corwin  returned  to  New  York  early  in  May,  and  after  being  repaired  was  trans¬ 
ferred,  under  the  command  of  Lieut.  Comg.  John  Wilkinson,  for  duty,  which  has  been  referred 
to  under  the  head  of  Section  I. 

Before  leaving  the  Florida  reef,  Lieut.  Comg.  Craven  ran  two  section  lines  across  the  Gulf 
Stream,  between  Cape  Florida  and  the  Tortugas,  more  extended  notice  of  which  will  be  taken 
presently. 

In  passing  to  the  southward  the  steamer  Corwin  stood  in  below  Cape  Canaveral,  and  carried 
a  line  of  soundings  along  the  coast  of  Florida  as  far  as  St.  Lucie  inlet.  The  distance  from 
land  being  estimated,  the  depths  found  have  been  marked  as  reconnaissance  soundings  on  the 
Progress  Sketch,  No.  36. 

As  the  result  of  his  experience  in  navigating  along  the  eastern  coast  of  the  peninsula,  Lieut. 
Comg.  Craven  say s :  “The  entire  coast  south  of  Canaveral  is  safe  at  two  miles  from  shoro 
until  within  five  miles  of  Cape  Florida.  South  of  latitude  27°  N.  the  shore  is  bold.  I  have 
never  had  soundings  with  twenty  fathoms,  lead  ‘up  and  down/  within  two  miles  of  the  shore. 
On  the  passage  down,  the  rate  of  the  current  below  Jupiter  inlet  was  about  two  miles  an  hour, 
which  is  more  than  usual,  the  wind  then  blowing  from  the  southeast.7 1 

All  the  journals  containing  angles  and  soundings  taken  this  season  on  the  reef  have  been 
returned  and  deposited  in  the  archives. 

Tided  observations . — At  Fort  Clinch,  near  Fernandina,  Amelia  island,  Fla.,  observations  have 
been  kept  up  by  means  of  one  of  the  Saxton  self-registering  tide-gauges,  the  instrument  being 
under  the  charge  of  Mr.  F.  A.  Rebarer  until  the  middle  of  December,  1858,  and  since  that 
time  in  charge  of  Mr.  J.  A.  Walker. 

The  self-registering  gauges  established  by  Mr.  Gustavus  Wtirdemann  at  Tortugas,  Charlotto 
harbor,  and  Tampa  bay,  have  given  very  satisfactory  results  during  the  entire  year,  and  are 
now  about  to  be  transferred  to  stations  lying  further  westward  along  the  Gulf  coast  of  the 
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adjoining  seation,  (VIL)  The  plan  laid  out  is  to  set  them  np  so  as  to  form  a  chain  of  stations, 
at  which  the  results  may  be  comparable  with  each  other  and  with  others  in  this  section  through 
the  standard  station  of  reference  at  Tortugas.  It  has  been  found  impracticable  to  trace  out 
the  anomalies  of  the  tides  of  the  Gulf  of  Mexico  from  the  detached  and  comparatively  short 
series  of  observations  heretofore  obtained  in  the  progress  of  the  survey;  but  by  the  method 
now  adopted,  the  observations  embracing  a  full  year  at  each  station,  and  being  minutely  com¬ 
parable  with  each  other,  the  different  tide  waves  can  be  followed,  as  it  were,  step  by  step  in 
their  advance  along  the  coast. 

GULP  STREAM. 

In  the  southern  part  of  the  Gulf  Stream  observations  of  much  interest  have  been  added  in 
the  course  of  the  past  year.  These  were  made  by  Lieuts.  Oomg.  T.  A.  Craven  and  T.  B. 
Huger,  U.  8.  N.,  assistants  in  the  Coast  Survey,  after  closing  the  general  hydrographic  work 
conducted  by  them  in  Sections  VI  and  VIII,  respectively. 

Two  lines  for  depth  and  temperature  were  run  across  the  stream  by  Lieut  Comg.  Craven, 
in  the  steamer  Corwin,  one  from  Carysfort  light-house  (Florida  reef)  to  Orange  key,  (Bahama 
bank,)  and  the  other  from  Sombrero  key  (Florida  reef)  to  Double  Headed  Shot  key,  (Salt  Key 
bank.)  The  data  thus  obtained,  taken  in  connexion  with  the  development  of  the  Cape  Florida 
section  by  that  officer  in  1855,  and  of  the  Tortugas  section  by  Commander  B.  F.  Sands,  U.  S. 
N.,  in  1858,  have  furnished  important  information  concerning  the  form  of  the  bottom,  the 
depth,  and  the  temperature  of  the  water  in  a  part  of  the  Gulf  Stream  to  which  general  obser¬ 
vation  would  assign  as  its  main  peculiarity  only  the  velocity  of  the  surface  current. 

The  bottom  of  the  Strait  of  Florida  slopes,  at  first  gradually  and  then  more  rapidly,  from 
the  Florida  to  the  Cuban  side,  the  deepest  water  being  found  near  the  shore  of  Cuba.  In  this 
deep  portion  of  the  trough  the  cold  polar  current  lies,  the  temperature  at  six  hundred  fathoms, 
off  Havana,  being  but  thirty-eight  degrees  of  Fahrenheit.  The  deepest  part  of  the  strait  is 
off  the  opening  from  the  Gulf  of  Mexico,  and  it  shoals  towards  the  line  from  Cape  Florida  to 
Bernini,  from  eight  hundred  fathoms  to  three  hundred  and  fifty.  As  there  is  but  one  general 
slope  to  the  bottom,  so  there  is  but  one  band  of  temperature  in  this  strait,  the  division  into 
cold  and  warm  bands  beginning  only  to  the  south  of  the  shoal  portion  in  the  Atlantic,  where 
the  bottom  takes  its  corrugated  form. 

A  discussion  of  the  recent  observations  is  given  at  greater  length  in  a  paper  accompanying 
this  report  as  Appendix  No.  25.  The  results  are  graphically  shown  on  Sketch  No.  35. 

On  his  homeward  passage  from  the  Delta  of  the  Mississippi,  in  the  steamer  Walker,  Lieut* 
Comg.  Huger  took  soundings  on  the  course  towards  the  Tortugas,  and  from  thence  ran  across 
to  Havana.  The  observations  made  between  the  last  named  places  verify  the  results  obtained 
on  the  same  line  by  Commander  B.  F.  Sands,  in  1858. 

In  the  explorations  this  year,  two  hundred  and  thirty -five  observations  were  made  for  depth 
and  temperature,  and  twelve  specimens  of  the  bottom  procured. 
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SECTION  VII. 

FROM  ST.  JOSEPH’S  BAY  TO  MOBILE  BAY,  INCLUDING  THE  COAST  OF  WEST  FLORIDA  AND  THE  COAST  OF 

ALABAMA.— (8k«tch  G,  No.  23.) 

This  chapter  contains  notices  of  the  following  operations  : 

1.  The  extension  of  the  coast  triangulation  on  the  western  side  of  the  Florida  penisula,  below 
Cedar  Keys. 

2.  Connection  of  the  triangulations  of  St.  Mark’s  harbor  and  St.  George’s  sound. 

3.  Triangulation  of  Santa  Rosa  sound. 

4.  Topography  north  and  south  of  Homosassa  river  entrance,  western  coast  of  Florida 
peninsula. 

5.  Plane-table  survey  of  the  shores  of  Ocklokonee  bay  and  St.  James’s  island,  between  St. 
George’s  sound  and  St.  Mark’s  harbor. 

6.  Topography  of  part  of  Santa  Rosa  sound,  Fla. 

7.  Hydrographic  re-examination  of  the  Cedar  Keys  channels. 

8.  Hydrography  of  St.  George’s  sound. 

9.  Tidal  observations. 

Two  triangulation  parties,  one  for  triangulation  and  topography,  two  topographical,  and  two 
hydrographic  parties  have  been  at  work  in  this  section,  the  second,  and  one  of  the  last  named 
during  only  a  portion  of  the  season. 

Office-vx/rh — The  drawing  and  engraving  of  the  preliminary  chart  of  the  eastern  part  of  St. 
George’s  sound  have  been  completed,  as  also  the  engraving  of  the  preliminary  chart  of  Pensa¬ 
cola  harbor.  The  drawing  of  the  preliminary  chart  of  Apalachicola  bay  has  been  finished  at 
the  office,  and  has  since  been  engraved  on  stone  under  the  direction  of  the  Superintendent  of 
Public  Printing. 

Coast  triangvlation  south  of  Homosassa  river ,  Fla. — Two  parties,  operating  jointly  as  hereto¬ 
fore,  left  Baltimore  on  the  15th  of  December,  with  the  schooner  Joseph  Henry,  to  continue  the 
triangulation  and  topography  of  the  western  coast  of  Florida,  below  Cedar  Keys.  Sub-Assistant 
G.  H.  Bagwell,  in  charge  of  the  triangulation,  resumed  duty  at  a  station  near  the  mouth  of 
Homosassa  river,  and  carried  the  work  twenty-five  miles  southward,  to  the  vicinity  of  Bayport, 
where  he  closed  for  the  season  at  the  end  of  March.  Sketch  No.  23  contains  a  scheme  of 
the  triangles,  and  shows  also  the  progress  which  has  been  made  in  the  other  branches  of  the 
survey  in  this  section.  It  will  be  seen,  by  referring  to  the  sketch,  that  the  reefy  and  broken 
character  of  the  coast  approach,  as  represented  on  the  preliminary  chart  of  Cedar  Keys,  (Sketch 
No.  33,  C.  S.  Report  for  1855,)  holds  as  far  as  the  parties  have  advanced  to  the  southward  from 
that  centre  of  work.  Mr.  Bagwell  thus  remarks,  in  reference  to  that  part  passed  over  since  the 
opening  of  the  present  surveying  year,  as  connected  with  the  stretch  lying  northward  of  it  : 
“The  main  surface  consists  of  vast  flats  and  shoals  which  extend  miles  to  seaward  from  the 
western  shore  of  Florida,  the  water  gradually  deepeniug  off  among  the  dangerous  rocks  of  St. 
Martin’s  reef.” 

“Most  of  the  stations  observed  from  were  occupied  with  scaffolds,  some  of  which  were  built 
as  high  as  thirty  feet,  in  order  to  see  over  the  thick  hammocks  of  palmetto  and  mangrove  that 
obstructed  the  view.  The  coast  over  which  the  work  extended  presents  many  obstacles  to 
triangulation.  The  chain  of  keys  and  shell  reefs,  on  which  the  outer  sides  of  the  triangles  rest 
11 
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from  Cedar  Keys  southward  to  Chassahowitzka  Point,  end  at  the  latter  place,  and  below  it  suitable 
outer  points  could  be  established  only  by  building  stations  in  shallow  water.  At  these  a  foot  or 
more  in  depth  is  left  at  low  tide.” 

In  the  course  of  his  work,  Sub -Assistant  Bagwell  determined  positions  for  the  use  of  the 
topographical  party  of  Sub-Assistant  Finney,  who  co-operated  also,  as  far  as  practicable,  in 
pushing  the  triangulation. 

The  field  statistics  are  as  follows  : 


Stations  occupied .  12 

Signals  observed  on .  29 

Angles  measured .  78 

Number  of  observations .  2,060 


The  observations  were  made  with  the-eight  inch  Wiirdemann  theodite,  C.  S.  No.  86. 

During  an  interval  unfavorable  for  the  measurement  of  angles,  Mr.  Bagwell  made  a  reconnais¬ 
sance  of  the  coast  from  Bayport  southward,  and  through  St.  Joseph’s  bay  to  the  southern  limit 
of  the  section.  About  thirty  miles  below  Bayport  a  fine  site  for  a  base  was  found  on  a  straight 
level  strip  of  sand  beach  at  the  north  end  of  Chaldee’s  key.  The  length  practicable  for  measure* 
ment  he  reports  as  being  nearly  three  miles.  Between  Bayport  and  Anclote  key,  a  distance  of 
fifteen  miles,  the  difficulties  before  alluded  to  in  regard  to  outside  stations  remain  to  be 
encountered.  As  the  result  of  his  observations  in  reconnaissance  beyond  that,  Mr.  Bagwell 
says  :  ‘ 4  Southward  from  Anclote  key  the  triangulation  can  readily  be  extended  with  sides  of 
from  two  to  five  miles  over  St.  Joseph’s  bay  and  Clear  Water  harbor.” 

Mr.  M.  0.  Hering  rendered  acceptable  aid  in  all  the  operations  of  the  triangulation  party. 
Before  taking  the  field,  the  records  of  last  year  were  duplicated  and  sent  to  the  office  with  the 
observer’s  computation  of  results.  In  April  the  schooner  Joseph  Henry  returned  to  New  York 
and  was  laid  up  for  the  summer.  Sub-Assistant  Bagwell  soon  after  joined  the  party  of  Assistant 
Edmund  Blunt,  and  aided  him  in  the  triangulation  under  his  charge  in  Section  II. 

Triangulation  east  and  west  from  St.  Marl<?  a,  Fla. — The  triangulation  from  St.  George’s  sound, 
which  rested  last  year  at  the  eastern  end  of  St.  James’s  island  (S.  W.  cape,)  was  taken  up  at  that 
point,  by  Sub-Assistant  Spencer  C.  McCorkle,  on  the  16th  of  December.  After  making  a 
reconnaissance  for  pushing  the  work  eastward  towards  St.  Mark’s  and  Ocilla  river  entrance,  a 
system  of  short  lines  was  determined  on,  extending  over  Ocklokonee  bay.  Such  of  the  lines  as 
required  cutting  were  then  cleared  and  the  necessary  signals  erected.  The  angular  measure¬ 
ments  were  commenced  on  the  25th  of  January,  and  continued  until  near  the  end  of  April,  when 
a  junction  was  made  between  the  triangulation  thus  carried  from  St.  George’s  sound  and  that 
executed  at  St.  Mark’s  river  by  Mr.  McCorkle  in  1856.  Stations  were  also  erected  eastward 
of  St.  Mark’s  and  preliminary  measurements  made  in  the  series  of  triangles  designed  to  connect 
that  work  with  the  triangulation  of  Ocilla  river.  As  the  operations  of  the  party  progressed  on 
the  shores  of  Ocklokonee  and  Dickerson’s  bays,  points  were  determined  and  furnished  for  the 
use  of  the  plane-table  party  of  Assistant  Wise.  An  abstract  of  the  statistics  is  given  below, 
as  contained  in  the  report  of  Sub- Assistant  McCorkle: 


Stations  occupied .  19 

Angles  measured .  70 

Number  of  observations .  1,404 

Area  of  triangulations,  (square  miles) .  90 
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The  instrument  used  was  the  six-inch  Gambey  theodolite,  C.  S.  No.  55.  Sketch  No.  23  shows 
the  arrangement  of  the  triangles.  The  distance  from  the  starting  point  of  the  season’s  work 
(S.  W.  cape)  to  St.  Mark’s  light-house  is  about  twenty-five  miles. 

In  his  general  report  Sub-Assistant  McCorkle  commends  the  zeal  and  intelligence  shown  by 
Mr.  A.  W.  Thompson,  who  aided  him  both  in  the  field  and  office  work  of  his  party. 

On  closing  work,  the  schooner  Franklin,  which  had  been  used  for  the  transportation  of  the 
party  and  materials  for  the  stations,  was  laid  up  at  Apalachicola. 

Mr.  McCorkle  has  sent  to  the  office  the  original  and  duplicate  of  the  record  of  angles 
measured  this  season,  together  with  his  computation  for  the  lengths  of  triangle  sides. 

Triangulation  of  Santa  Rosa  sound ,  Fla . — This  work  was  taken  up  by  Assistant  F.  H.  Gerdes 
in  March,  after  closing  similar  duty  at  the  Mississippi  delta,  reference  to  which  will  be  more 
particularly  made  in  the  next  chapter.  The  triangulation  of  Santa  Rosa  sound  joins  with  that 
of  Pensacola  bay  on  the  line  connecting  Fair  Point  with  a  station  near  the  western  end  of  Santa 
Rosa  island,  as  maybe  seen  on  the  progress  sketch  of  the  section,  (Sketch  No.  23.)  From 
thence  a  chain  of  triangles  extending  six  miles  eastward  was  laid  out  and  measured  with  the 
Wurdemann  theodolite,  (C.  S.  No.  87,)  the  points  requisite  for  the  topographical  survey  being 
also  determined  as  the  triangulation  advanced.  A  synopsis  of  the  statistics  is  appended : 


Signals  erected .  10 

Stations  occupied . 10 

Angles  measured .  30 

Number  of  observations .  288 


Assistant  Gerdes  was  aided  in  the  field  by  Mr.  G.  U.  Mayo.  Soon  after  the  close  of  work 
the  record  of  angles  observed  was  duplicated  and  sent  to  the  office,  with  an  abstract  in  the 
usual  form. 

Topography  north  and  south  of  Homosassa  entrance ,  West  Florida . — The  party  in  charge  of  this 
duty  was  conducted  by  Sub-Assistant  N.  S.  Finney,  and,  as  heretofore,  co-operated  in  the 
triangulation  work  in  its  progress  southward  from  Cedar  Keys,  special  notice  of  which  has 
already  been  made  in  this  chapter- 

Mr.  Finney  resumed  the  plane-table  survey  at  Mangrove  Point,  two  miles  southwest  of 
Crystal  reef  signal,  and  traced  in  outline  the  entire  barrier  of  islands,  rocks,  and  shell  reefs, 
which  extend  about  seven  miles  to  the  southward.  These  form  the  most  strongly-marked 
feature  of  that  part  of  the  coast  of  Florida.  The  sheet  containing  the  detailed  work  was 
terminated  at  the  mouth  of  the  Homosassa  river. 

An  additional  vessel  for  the  use  of  the  topographical  party  not  being  available,  it  was  found 
necessary  to  pass  by  for  the  present  season  a  few  miles  of  the  coast  below  Homosassa  entrance, 
in  order  to  keep  pace  with  the  triangulation,  the  same  vessel  serving  for  the  transportation  of 
the  two  parties.  Plane-table  work  was  therefore  taken  up  at  the  Chassahowitzka  entrance, 
(Sketch  No.  23,)  and  carried  southward  about  seven  miles  further  to  Raccoon  Point,  the  trian¬ 
gulation  being  still  a  few  miles  in  advance  of  it.  The  characteristics  before  alluded  to  apply 
also  to  the  coast  south  of  the  Chassahowitzka  river.  Both  of  the  sheets  containing  the  results 
of  the  survey  are  marked  in  positive  and  in  relative  proportions  on  the  progress  sketch  of  the 
Bection,  but  the  reduced  scale  gives,  of  necessity,  only  a  partial  idea  of  the  peculiar  features 
contained  on  the  originals.  Exclusive  of  portions  of  the  shore-line  of  the  main  land  and 
numerous  shell  reefs,  the  sheets  represent  two  hundred  and  thirty-six  soft,  marshy  islands 
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as  existing  within  an  area  of  thirty-five  square  miles.  In  some  places  the  belt  of  islands 
extends  five  miles  beyond  the  main  shore.  Above  the  mouth  of  the  Chassahowitzka  the 
islands  are  covered  at  high  water,  but  the  marsh  of  which  they  consist  lies  somewhat  higher» 
is  much  less  broken  than  in  other  localities,  and  the  zone  of  patches  which  lie  between  the 
deep  water  of  the  Gulf  and  the  firm  land  of  the  peninsula  becomes  narrower. 

The  plane-table  survey  was  discontinued  for  the  season  at  a  station  about  five  miles  north  of 
Bayport. 

In  the  report  of  Sub-Assistant  Finney  favorable  mention  is  made  of  the  services  rendered  by 
Mr.  J.  L.  Tilghman,  who  accompanied  him  in  the  field  as  aid.  The  statistics  of  work  are  thus 


given  in  the  same  report: 

Plane-table  stations  occupied .  413 

Points  determined .  1,320 

Shore-line  surveyed  at  high  water,  (main,  islands,  and  reefs) .  176 

Shore-line  at  low  water .  54 

Area  of  topography;  (square  miles) .  35 


In  the  field  report  Mr.  Finney  expresses  bis  obligations  for  courtesies  extended  by  Captain 
James  Tucker,  of  the  mail  steamship  Madison,  and  for  assistance  rendered  to  his  party  by 
Colonel  E.  H.  Richards  and  W.  P.  Peginan,  esq.,  postmaster  at  Cedar  Keys. 

Sub -Assistant  Finney  was  employed  during  the  summer  in  Section  II,  as  stated  in  the  corre¬ 
sponding  division  of  this  report. 

Topography  of  OcMokonee  lay  and  St.  James’s  island ,  Fla. — The  party  of  Assistant  G.  D.  Wise, 
having  last  season  completed  the  plane-table  survey  of  St.  George’s  sound,  started  early  in 
January  at  the  terminating  limit  on  St.  James’s  island  of  the  topography  commenced  and  partly 
executed  by  Sub-Assistant  C.  T.  Iardella  in  the  season  of  1857-  58.  The  survey  of  the 
northern  part  of  the  island  was  completed  by  Mr.  Wise,  and  on  the  same  sheet  the  work 
extended  so  as  to  include  the  shores  of  Ocklokonee  bay.  Some  progress  was  also  made  on  a 
second  sheet  projected  to  contain  the  details  of  the  vicinity  of  Dickerson’s  bay  and  of  the  coast 
running  from  its  entrance  towards  St.  Mark’s.  The  localities  of  the  work  are  marked  on 
Sketch  No.  23.  The  return  in  statistics  is  as  follows: 


Shore-line  surveyed .  88  miles. 

Roads  surveyed .  10  “ 

Area  of  plane-table  sheets,  (square  miles) .  46 


This  survey  rests  on  the  triangulation  executed  within  the  present  season  by  Sub-Assistant 
S.  C.  McCorkle. 

Mr.  C.  W.  Duval  served  as  aid  in  the  plane-table  party.  The  work  was  prosecuted  with  the 
use  of  the  schooner  Howell  Cobb,  and  on  the  close  of  operations  the  vessel  left  for  the  north, 
and  was  laid  up  at  Baltimore. 

With  reference  to  the  Ocklokonee  shoal,  which  lies  off  the  eastern  end  of  St.  James’s  island, 
Assistant  Wise  remarks:  “The  shoal  having  only  two  or  three  feet  of  water,  and  being  right 
in  the  track  of  a  large  trade,  has  occasioned  the  loss  of  many  valuable  cargoes.  The  bell-buoy 
which  was  placed  on  it  soon  broke  adrift,  and,  after  washing  ashore  on  St.  George’s  island,  was 
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finally  lost.  It  is  the  opinion  of  many  shipping-masters  of  the  vicinity  that  a  light-ship  would 
best  answer  the  purposes  of  navigation  here  as  a  beacon  to  mark  the  shoal.7 7 

Topography  of  Santa  Rosa  sound ,  Fla . — After  completing  the  triangulation  described  under 
a  previous  head,  Assistant  P.  H.  Gerdes  proceeded  at  once  with  the  plane-table,  and  surveyed 
that  part  of  Santa  Rosa  island  which  lies  in  the  immediate  vicinity  of  Little  Sabine  bayou, 
having  an  extent  of  about  six  miles  of  Gulf  coast  on  the  outside,  and  the  same  of  inner  shore¬ 
line.  The  topographical  sheet  includes  also  the  opposite  shore  of  Santa  Rosa  sound  from  Deer 
Point  eastward  to  the  present  limit  of  the  triangulation.  An  aggregate  of  twenty-two  miles  of 
shore  was  traced  within  an  area  of  ten  square  miles.  Sketch  No.  23  shows  the  limits  of  the 
plane-table  work.  This  survey  furnishes  all  the  topographical  details  necessary  for  the  chart 
of  Pensacola  harbor,  an  edition  of  which  in  a  preliminary  form  has  been  issued  from  the  office. 

Mr.  G.  U.  Mayo  aided  in  the  triangulation  and  plane-table  survey  of  Santa  Rosa  sound. 
The  work  was  continued  until  the  middle  of  May,  when  Assistant  Gerdes  proceeded  north  and 
reported  at  the  office.  His  party  had  been  previously  employed  in  Section  VIII,  as  will  be 
noticed  further  on. 

Re-examination  of  the  Cedar  Keys  channels ,  Fla . — On  his  way  to  Section  VIII,  Lieut.  Comg. 
T.  B.  Huger,  U.  S.  N.,  Assistant  Coast  Survey,  with  the  hydrographic  party  in  the  steamer 
Walker,  stopped  at  Cedar  Keys  and  sounded  out  the  Main,  the  North  key,  and  the  northwest 
channels  leading  into  that  harbor.  The  work  was  performed  in  the  early  part  of  January,  and 
under  disadvantages  arising  from  fogs,  rain,  and  northerly  winds.  As  a  consequence  of  the 
prevailing  wind  during  the  period  of  the  stay  of  the  party,  the  rise  and  fall  of  the  tide  were 
reduced  much  below  the  average,  the  fall  in  particular  being  greater  for  several  days  than  had 
been  observed  in  the  course  of  the  preceding  year. 

Lieut.  Comg.  Huger  states  that  the  breadth  of  the  bulkhead  across  the  main  channel  varies 
from  one  hundred  to  three  hundred  yards,  and,  in  his  opinion,  the  surface  of  it  could  readily  be 
removed  so  as  to  afford  a  depth  of  twelve  feet  at  low  water.  An  examination  made  by  the 
party  confirmed  the  facts  heretofore  reported  in  regard  to  the  structure  and  character  of  the 
bar. 

Lieut.  Comg.  Huger  says:  “It  is  composed  of  a  crust  of  sand  and  shells  easily  penetrated, 
and  after  passing  through  it  the  bottom  is  soft,  consisting,  I  think,  of  mud  and  sand.  I  had  it 
sounded  with  an  iron  rod,  and  on  trying  the  heavy  lead  and  specimen  cup,  found  no  difficulty 
in  sinking  it  sufficiently  deep  to  obtain  a  good  specimen.77 

The  soundings  made  at  Cedar  Keys  were  plotted  at  Pensacola  while  the  steamer  was  taking 
in  supplies,  and  the  chart  on  being  completed  was  sent  to  the  office,  with  the  following 


abstract  of  statistics : 

Miles  run  in  sounding .  166 

Angles  measured .  1, 242 

Number  of  soundings .  15,102 

Area  of  hydrography,  (square  miles) .  5 


Lieut.  Comg.  Huger  reports  that  the  northwest  channel  into  Cedar  Keys  presents,  in  respect 
of  capacity  and  direction,  several  advantages  over  the  channel  now  used  for  vessels  bound  to 
ports  lying  westward  in  the  Gulf  of  Mexico. 
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Having  been  fitted  out  for  hydrographic  duty  in  Section  VIII,  the  vessel  cleared  from 
Pensacola  on  the  15th  of  January  for  Atchafalaya  bay.  The  work  done  by  the  party  subse¬ 
quent  to  that  date  will  be  described  in  the  next  chapter. 

Hydrography  of  St.  George?  s  sounds  Fla. — The  party  of  Lieut.  Comg.  J.  K.  Duer,  U.  S.  N., 
Assistant  Coast  Survey,  resumed  work  in  the  vicinity  of  Apalachicola  with  the  steamer  Vixen 
on  the  3d  of  December,  and  executed,  portions  of  the  hydrography  inside  and  abreast  of  the 
West  Pass.  The  new  channel  leading  into  the  sound  past  the  eastern  end  of  Dog  island  was 
thoroughly  examined,  with  results  confirming  those  reported  after  the  reconnaissance  made  last 
year,  that  it  is  by  several  feet  the  deepest  pass  into  St.  George’s  sound  at  all  seasons.  But  the 
known  irregularities  of  the  tides  affecting  the  depth  of  water  in  the  eastern  part  of  the  sound 
render  the  determination  of  the  mean  rise  and  fall  somewhat  difficult  without  a  wider  range  in 
the  observations  than  is  ordinarily  necessary  for  hydrographic  purposes.  In  order  to  elucidate 
the  normal  peculiarities  of  the  tide  wave  in  its  progress  along  that  part  of  the  Gulf  coast, 
series  of  observations  have  been  directed  to  be  made  with  self- registering  gauges,  and  arrange¬ 
ments  for  commencing  them  are  now  in  hand. 

The  hydrographic  work  allotted  in  this  section  for  the  early  part  of  the  season  was  frequently 
interrupted  by  bad  weather.  Soundings  were  continued  until  the  10th  of  March,  the  vessel 
and  party  being  then  transferred  for  duty  to  Section  IX,  the  operations  in  which  will  be 
described  in  another  chapter. 

Lieut.  Comg.  Duer,  who  had  preceded  the  return  of  the  steamer  Vixen  to  Apalachicola,  died 
at  that  place  on  the  14th  of  June,  after  which  the  charge  of  the  party  devolved  on  Mr.  A.  W. 
Muldaur,  as  executive  officer,  until  the  assignment  of  Lieut.  C.  C.  Sims,  U.  S.  N.,  who  took 
command  on  the  1st  of  July  and  proceeded  with  the  vessel  to  New  York. 

As  part  of  a  summary  report  made  at  the  end  of  the  season  by  Mr.  Muldaur,  the  following 
statistics  are  given  of  the  work  done  in  St.  George’s  sound: 


Miles  run  in  sounding .  564 

Angles  measured . • .  1,499 

Number  of  soundings .  25,060 


In  the  death  of  Lieut.  Comg.  Duer  the  survey  has  lost  the  services  of  a  zealous  and  indus¬ 
trious  officer,  whose  career  on  the  work  seemed  ever  to  be  marked  by  devotion  to  its  best 
interests.  He  was  prompt  to  act,  and  thorough  in  the  execution  of  details  assigned  to  his 
charge.  His  discovery  of  the  new  channel  into  St.  George’s  sound,  and  which  now  bears  his 
name,  will  closely  associate  his  memory  with  the  hydrographic  history  of  this  section.  I  have 
elsewhere  more  specially  alluded  to  the  circumstances  attending  his  untimely  death. 

My  public  acknowledgment  is  here  due  to  Lieut.  Sims  for  the  important  service  rendered 
by  him  in  accepting  the  charge  of  the  steamer  Vixen  when  the  official  command  of  that  vessel 
was  left  vacant  by  the  decease  of  Lieut.  Comg.  Duer. 

In  March,  while  the  party  was  employed  near  Apalachicola,  assistance  was  rendered  to  the 
schooner  Lucy  Weltham,  of  Wilmington,  N.  C.,  which  had  gone  ashore  on  the  east  bank  of  the 
West  Pass.  Similar  service  was  afforded  from  the  Vixen  to  the  mail  steamer  Galveston  in 
June,  when  grounded  on  the  east  side  of  the  entrance  to  Apalachicola  harbor. 

Tidal  observations. — The  self-registering  gauge  established  at  Cedar  Keys  for  recording 
observations  simultaneous  with  those  made  at  Egmont  key,  Charlotte  harbor,  and  Tortugas, 
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has  been  kept  in  working  order,  and  has  given  satisfactory  results.  The  gauges  were  attended 
to  by  Mr.  Gustavus  Wfirdemann,  who  devoted  to  them  his  usual  care  and  attention. 

I  am  indebted  to  S.  Thayer  Abert,  esq.,  civil  engineer  at  Warrenton  navy  yard,  for  the 
records  of  a  self-registering  gauge,  the  charge  of  which  he  kindly  undertook  wheu  it  was  set 
up  at  that  station.  Through  the  interest  taken  by  that  gentleman  in  the  subject,  the  records, 
as  received  at  the  office,  have  been  found  highly  satisfactory. 

As  intimated  under  the  head  of  Section  VI,  a  series  of  stations  are  about  to  be  established 
from  St.  Mark7 s  westward,  along  the  shores  of  St.  George's  sound,  and  extending  as  far  as 
Cedar  keys  to  the  eastward.  By  these  it  is  expected  that  the  anomalies  noticed  in  the  tides  of 
this  part  of  the  Gulf  coast  may  be  fully  developed. 

SECTION  VIII. 

FROM  MOBILE  BAY  TO  VERMILION  BAY,  INCLUDING  THE  COAST  OF  THE  STATE  OF  MISSISSIPPI  AND 
PART  OF  THE  COAST  OF  LOUISIANA. — (Sketch  H,  No.  26.) 

Two  triangulation  and  topographical  parties,  one  a  double  party,  one  topographical  party, 
and  one  hydrographic  party,  have  been  occupied  in  this  section,  and  their  progress  is  described 
in  the  following  chapter  under  the  heads  of — 

1.  Triangulation  and  topography  of  Isle  au  Breton  sound,  La. 

2.  Triangulation  of  the  Mississippi  delta,  La. 

3.  Triangulation  of  West  Cote  Blanche  bay,  La. 

4.  Topography  of  Lake  Pontchartrain,  La. 

5.  Topography  of  the  Mississippi  delta,  La. 

6.  Topography  of  West  Cote  Blanche  bay,  La. 

7.  Soundings  in  the  Rigolets,  La. 

8.  Hydrographic  reconnaissance  of  Pass  &  1'  Outre,  Mississippi  delta. 

9.  Hydrography  of  Atchafalaya  and  Cote  Blanche  bays,  La. 

Office-work. — The  preliminary  chart  of  Atchafalaya  bay  has  been  drawn  and  engraved,  and 
the  engraving  of  coast  maps  and  charts  Nos.  91  and  92,  Mississippi  sound  and  Mobile  bay, 
from  Bon  Secours  bay  to  Grand  island,  has  been  in  progress. 

Triangulation  and  topography  of  Isle  au  Breton  sound ,  La. — Connecting  with  stations  of  the 
primary  triangulation  westward  of  Mississippi  sound,  others  have  been  occupied  suitable  for 
carrying  a  branch  southward  from  the  general  series  of  triangles,  so  as  to  include  the  survey 
of  Chandeleur  sound  and  that  of  Isle  au  Breton  sound.  This  duty  was  intrusted  to  Sub-Assist¬ 
ant  Stephen  Harris,  and  has  been  successfully  accomplished,  as  will  be  seen  by  the  plan  given 
on  Sketch  No.  26,  the  triangulation  now  extending  as  low  down  as  Point  Fortuna,  or  within 
twenty  miles  of  the  Mississippi  river. 

In  order  to  join  properly  with  the  completed  range  of  triangles  resting  on  Lake  Borgne,  Mr. 
Harris  was  directed  to  reoccupy  the  station  Nine  Mile  Bayou,  which  had  been  used  in  the 
primary  work,  but  the  granite  block  placed  there  as  a  mark  in  1852  could  not  be  found.  The 
shell  bank  in  which  it  was  then  fixed  had  in  the  interval  been  removed  as  material  probably 
for  roads.  After  making  a  reconnaissance  to  the  southward  with  the  schooner  Twilight,  Mr. 
Harris  resumed  the  triangulation  at  station  Sand  Fly  early  in  December.  In  passing  towards 
Isle  au  Breton  sound,  numerous  tertiary  points  were  marked  and  plotted  on  a  plane-table  sheet, 
on  which  was  afterwards  traced  in  a  large  portion  of  the  irregular  shore-line  forming  the 
western  side  of  Chandeleur  sound.  This  was  done  with  the  plane-table  at  intervals  which 
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would  not  admit  of  observations  on  the  longer  lines  of  the  triangulation.  The  work  being  in 
that  manner  completed  some  distance  southward,  the  vessel  was  moved  to  Isle  au  Breton 
sound  for  more  convenient  access  to  the  stations  remaining  to  be  occupied.  In  addition  to  the 
angular  measurements  in  that  vicinity  and  others  at  stations  connecting  with  the  triangulation  of 
Chandeleur  sound,  a  second  plane-table  sheet,  commenced  in  1857,  was  completed  in  the  course 
of  the  season  which  closed  in  the  latter  part  of  May. 

The  reconnaissance  made  by  Sub -Assistant  Harris  extended  over  an  area  of  about  two  hun¬ 
dred  and  thirty  square  miles.  He  thus  reports  the  statistics  of  the  triangulation: 


Stations  occupied .  12 

Signals  erected  and  stations  marked .  28 

Objects  observed  on .  41 

Angles  measured . .  110 

Number  of  observations .  1,770 

Area  of  triangulation,  (square  miles) .  180 


The  Wiirdemann  theodolites,  ten  inch,  No.  79,  and  six  inch,  No.  84,  were  used  at  the  stations. 

One  hundred  and  fifteen  miles  of  shore-line  were  traced  and  marked  on  the  two  plane-table 
sheets. 

Great  care  was  taken  in  regard  to  the  triangulation  points;  and  in  reference  to  the  means 
most  proper  for  their  preservation,  Mr.  Harris  observes:  “Having  noticed  the  causes  which 
led  to  the  destruction  of  some  of  the  stations,  I  adopted  precautions  in  the  following  particu¬ 
lars:  1.  The  selection  of  stable  ground  not  likely  to  be  exposed  to  the  action  of  water.  2.  The 
use  of  a  number  of  marks  for  each  station,  situated  at  such  distances  from  each  other  and  under 
such  different  circumstances,  as  to  make  it  unlikely  that  all  will  be  displaced  by  the  same  cause. 
3.  Distinguishing  and  determining  each  mark  so  that  it  may  be  recognized  and  its  position 
known  in  case  of  the  loss  of  all  the  other  marks  at  the  same  station.  4.  Making  all  the  marks 
entirely  separate  from  the  observing  tripods  and  scaffolds.’ 1 

Full  descriptions  of  the  stations  and  signals  used  this  season,  and  of  the  marks  placed  to 
identify  them,  have  been  made  by  Mr.  Harris  and  placed  in  the  office.  He  has  also  turned  in 
his  computations  and  records  of  the  previous  year. 

The  field  operations  of  the  party  were  aided  by  Mr.  R.  E.  Halter,  who  executed  the  greater 
part  of  the  plane-table  work,  and  by  Mr.  H.  W.  Bache. 

After  his  return  to  the  office,  Sub-Assistant  Harris  engaged  in  the  computations  depending 
on  the  work  of  the  season. 

THangvlation  of  the  Mississippi  delta ,  La. — In  continuation  of  the  work  in  this  quarter, 
Assistant  F.  H.  Gerdes  resumed  operations  at  the  opening  of  the  year,  and  prosecuted  the 
survey  of  the  delta  until  the  middle  of  March.  He  was  assisted  by  Sub -Assistant  J.  G. 
Oltmanns  and  Mr.  G.  U.  Mayo.  After  replacing  and  determining  the  positions  of  the  signals 
displaced  by  recent  storms,  Mr.  Gerdes  reoccupied  six  of  the  secondary  stations,  and  connected 
with  the  general  scheme  of  triangles  a  number  of  tertiary  points  suitable  for  the  plane-table 
survey  of  Southeast  Pass,  Pass  &  Y  Outre,  the  North  Pass,  the  mud  flats  in  that  vicinity,  and 
Robinson’ s  reef,  together  with  the  shores  of  Bay  Rondo,  and  the  banks  of  the  Mississippi  at 
the  head  of  the  passes.  The  plan  of  the  work,  as  far  as  executed,  may  be  seen  by  reference 
to  Sketch  No.  26.  Notice  of  the  topographical  survey  will  be  taken  in  a  subsequent  part  of 
this  chapter. 
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The  statistics  of  the  triangulation  are  as  follows  : 


Signals  erected .  29 

Stations  occupied .  12 

Angles  measured .  74 

Number  of  observations .  1,264 


In  my  report  of  last  year  allusion  was  made  to  the  difficulty  of  finding  localities  on  the  delta 
in  which  the  station-marks  could  be  secured.  Assistant  Gerdes  reports  that  the  peculiar  obsta¬ 
cles  arising  from  the  nature  of  the  surface  increase  on  advancing  towards  the  outlets,  the  soil 
being  too  unstable  to  admit  of  any  ordinary  expedients  for  guarding  against  their  removal  or 
displacement.  Though  insufficient  in  number  and  in  their  distribution  as  points  for  future 
reference,  the  light-houses  and  a  few  buildings  with  cupolas,  being  determined  in  position  and 
connected  with  the  triangulation,  in  some  measure  lessen  the  natural  disadvantages  under 
which  the  survey  is  advancing  in  this  part  of  the  section. 

On  closing  for  the  season  at  the  delta,  Assistant  Gerdes  transferred  his  party  to  Pensacola, 
and  took  up  the  survey  in  that  vicinity,  described  under  the  head  of  Section  VII. 

In  the  course  of  the  summer  the  records  of  the  triangulation  of  the  delta  were  duplicated 
and  turned  in,  with  abstracts  of  the  measurements  for  secondary  and  tertiary  work. 

Triangnlation  of  West  C6te  Blanche  bay ,  La. — Towards  the  end  of  March  Sub-Assistant 
Oltmanns  having  reached  his  working  ground,  in  the  schooner  Gerdes,  from  the  delta  of  the 
Mississippi,  where  he  had  been  occupied  during  the  winter  in  the  party  of  Assistant  Gerdes, 
placed  himself  in  communication  with  the  hydrographic  party,  and  furnished  the  data  necessary 
for  sounding  out  the  western  part  of  Atchafalaya  bay.  On  taking  up  the  triangulation  it  was 
found  that  nearly  all  of  the  stations  westward  of  Point  au  Chevreuil  had  been  disturbed  by  natural 
causes.  Some  of  the  stations  which  had  been  marked  with  the  usual  care  were  entirely  lost, 
and  neither  of  the  blocks  placed  to  distinguish  the  ends  of  the  base  on  Point  au  Chevreuil 

could  be  found.  Mr.  Oltmanns  resumed  work  at  the  line  Marsh  island,  North - Point 

Malone,  (Sketch  No.  26,)  and  extended  the  triangnlation  over  the  greater  part  of  West 
Cote  Blanche  bay,  including  also  C6te  Blanche  island.  All  the  stations  were  well  secured  by 
screw  piles,  or  by  surrounding  marks  deemed  sufficient  for  their  preservation. 

One  of  the  hindrances  to  progress  in  the  prosecution  of  the  survey  on  this  part  of  the  coast 
arises  from  the  shoaling  of  the  water  in  going  westward.  The  bay,  however,  narrows  in  that 
direction,  and  Sub-Assistant  Oltmanns  reports,  as  the  result  of  his  reconnaissance,  that  the 
triangnlation  may,  with  lessening  difficulty,  be  carried  into  and  across  Vermilion  bay. 

The  following  is  a  synopsis  of  the  field  statistics  : 


Stations  erected .  10 

Stations  occupied .  7 

Points  determined .  12 

Angles  measured .  31 

Number  of  observations .  289 


The  work  in  C6te  Blanche  bay  was  discontinued  for  the  season  on  the  1st  of  May.  In  its 
progress  Mr.  Oltmanns  provided  means  for  executing  the  plane-table  survey,  which  will  be 
referred  to  presently. 

12 
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The  observations  and  computations  resulting  from  them  haye  been  furnished  in  detail  for  the 
records  of  the  office. 

Topography  of  Lake  Pontchartrain,  La . — Steady  progress  has  been  made  in  pushing  the  plane- 
table  survey  westward  from  the  connection  between  Lake  Borgne  and  Lake  Pontchartrain. 
Sub-Assistant  W.  S.  Gilbert  proceeded  from  his  former  limits  in  that  quarter  on  the  17th  of 
January,  and  laid  out  two  sheets  to  contain  the  features  of  the  northern  shore  of  Lake  Pont¬ 
chartrain.  Two  others  were  at  the  same  time  projected  for  extending  the  work  along  its 
southern  shore  westward  from  Chef  Menteur.  On  the  most  eastern  of  these  the  shore-line 
and  adjacent  features  of  the  north  side  of  the  lake  were  filled  in  beyond  Bayou  Bonfouca,  the 
lower  part  of  that  bayou  and  its  branches  being  also  followed  and  included  with  the  topo¬ 
graphical  details.  Further  westward,  (Sketch  No.  26,)  and  on  the  same  side,  the  shore-line  was 
traced  as  far  as  Ragged  Point.  The  line  of  woods  ranging  with  the  water  line  was  chosen  as 
the  limit  for  the  minute  survey. 

From  Chef  Menteur,  on  the  southern  side  of  Lake  Pontchartrain,  the  detailed  work  was 
continued  southward  and  westward  to  Little  river,  and  in  the  same  direction  the  shore-line 
survey  extended  to  the  Jefferson  railroad.  The  limits  of  the  several  sheets  are  marked  on  the 
progress  sketch  No.  26,  on  which  is  also  shown  the  line  of  junction  with  the  work  of  last 
season. 

In  prosecuting  the  survey  on  the  north  shore  of  the  lake,  it  was  found,  in  many  cases,  neces¬ 
sary  to  build  stations  for  the  plane-table,  the  ground  passed  over  being  soft  marsh.  With 
regard  to  its  general  character,  the  remarks  made  in  my  previous  annual  reports,  in  reference 
to  the  district  between  Lakes  Borgne  and  Pontchartrain,  apply  also  to  the  tract  under  notice. 

The  following  are  aggregates  of  the  outline  and  detailed  work  of  this  season: 


Shore-line  surveyed .  164  miles 

Area  of  topography,  (square  miles) .  .  49 


Sub-Assistant  Gilbert  was  aided  during  the  early  part  of  the  year  by  Mr.  R.  E.  Evans. 
The  field-work  was  continued  until  the  13th  of  June,  and  the  latter  part  of  the  summer  occu¬ 
pied  by  Mr.  Gilbert  in  inking  his  sheets. 

Topography  of  the  Mississippi  Delta ,  La. — While  engaged  in  the  triangulation,  Assistant 
F.  H.  Gerdes  projected  a  plane-table  sheet  for  the  survey  of  Bay  Rondo  and  the  northern  part 
of  the  delta,  and  determined  the  points  necessary  for  filling  in  the  details.  About  two-thirds 
of  the  area  intended  to  be  represented  now  appears  on  the  sheet,  progress  on  which  was  made 
as  the  triangulation  advanced.  Both  shores  of  the  Mississippi  at  the  head  of  the  passes,  and 
from  thence  eastward  the  shores  of  the  main  outlet,  with  its  two  branches,  the  Southeast  Pass 
to  the  Belize,  and  the  entire  course  of  Pass  a  Y  Outre,  were  surveyed.  The  sheet,  as  marked 
on  Sketch  No.  26,  contains  also  the  mud  flats  in  the  vicinity  of  the  North  Pass,  part  of  the 
details  of  the  system  of  lagoons  existing  to  the  westward  of  it,  and  those  of  Robinson’s  reef, 
on  the  north  side  of  Bay  Rondo. 

Mr.  Gerdes  thus  remarks  on  the  local  characteristics  of  the  eastern  part  of  the  delta: 

“With  the  exception  of  the  Gulf  shore,  which,  north  of  the  delta,  is  open  and  composed 
partly  of  beach  and  hard  marsh,  the  plane-table  could  be  nowhere  used,  the  cane  and  reeds 
growing  so  high  as  to  prevent  any  sight  for  sketching  in  the  details.  In  making  the  topo¬ 
graphical  survey,  flags  of  distinctive  shape  or  color  were  placed  at  each  turn  of  the  river  and 
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it a  outlets,  and  their  positions  determined  from  two  trigonometrical  stations  by  the  theodolite  or 
sextant.  At  one  reach  several  miles  of  the  stream  were  surveyed  by  means  of  a  signal  hoisted 
on  a  boat  and  moved  from  point  to  point  as  occasion  required,  according  to  the  method  pro¬ 
posed  by  Mr.  Norris.  So  far  as  opportunity  has  offered  for  verification,  the  details  thus 
obtained  have  been  found  correct/' 

The  unfinished  portions  of  the  sheet  will  contain  the  survey  of  some  interior  lakes,  small 
bays,  and  bayous  adjacent  to  the  main  eastern  outlet  of  the  delta.  Of  the  work  done,  the  fol¬ 


lowing  is  a  summary  of  statistics: 

Gulf  shore  surveyed .  16  miles 

River  shores  surveyed .  53  44 

Shore  line  of  bays  and  bayous .  51  44 

Area,  (square  miles) .  50 


Sub-Assistant  J.  G.  Oltmanns  and  Mr.  G.  U.  Mayo  aided  in  the  triangulation  and  topography. 

Assistant  Gerdes  found  advantage  in  his  labors  at  the  delta  through  the  interest  manifested 
by  the  inhabitants  generally  in  regard  to  the  progress  of  the  survey.  He  acknowledges  also 
the  facilities  and  assistance  rendered  to  his  party  by  the  Pilot  Association  of  the  Belize. 

Part  of  the  plane-table  duty  conducted  by  Mr.  Gerdes  has  been  noticed  with  the  work  done 
in  Section  VII. 

Topography  of  West  Cdte  Blanche  hay ,  La. — Following  his  own  triangulation  of  this  season, 
Sub-Assistant  Oltmanns  surveyed  the  shore  which  fell  within  its  limits,  as  shown  on  Sketch 
No.  26,  $nd  included  also  the  northeastern  part  of  Marsh  island.  The  plane-table  sheet 
contains  an  aggregate  of  about  forty-eight  miles  of  shore-line. 

An  extract  from  the  report  of  Mr.  Oltmanns,  descriptive  of  the  topographical  features  of 
the  vicinity  of  Cdte  Blanche  bay,  is  here  appended: 

“The  shores  are  all  very  marshy,  excepting  those  of  Cote  Blanche  island.  Marsh  island 
is  so  soft  and  swampy  that  the  utmost  care  must  be  taken  in  setting  up  an  instrument.  Its 
shores  are  subject  to  frequent  and  rapid  changes.  Of  late  years  the  island  has  been  cut 
through  in  several  places,  and  the  interior  lakes  and  bayous  are  changed  or  enlarged  by 
almost  every  storm." 

44  The  northern  shore  of  the  bay,  from  Cote  Blanche  about  two  miles  eastward,,  and  westward 
about  eight  miles,  or  as  far  as  Dead  Cypress  Point,  consists  of  hard  clay  and  is  very  little  broken." 

“Cote  Blanche  island,  like  Belle  Isle,  is  one  of  those  remarkable  formations  of  firm  land 
standing  out  at  intervals  along  this  part  of  the  coast  of  Louisiana  from  surrounding  marshes. 
It  is  about  a  hundred  and  twenty  feet  high,  and  contains  an  area  of,  perhaps,  two  thousand 
acres  of  land,  on  which  are  raised  sugar-cane,  cotton,  and  tobacco." 

Having  passed  the  working  season  at  two  localities  in  this  section,  Mr.  Oltmauns  sailed 
for  Pensacola,  and,  after  reporting  to  Assistant  Gerdes,  proceeded  eastward  with  the  vessel 
and  reached  New  York  on  the  12th  of  June. 

Soundings  in  the  Rigolets ,  La. — At  an  interval  in  his  plane-table  duty,  in  February,  Sub- 
Assistant  W.  S.  Gilbert  thoroughly  sounded  out  the  entire  course  of  the  principal  passage 
from  Lake  Borgne  to  Lake  Pontchartrain,  and  kept  records  of  the  tides  while  his  party  was 
so  engaged.  Specimens  of  the  bottom  were  taken  on  most  of  the  traverse  lines,  so  as  to 
supply  full  information  in  regard  to  the  character  of  the  bed  of  the  channel.  The  tidal 
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observations  developed  only  a  slight  variation  in  the  water  level,  amounting  in  rise  to  no 
more  than  seven  inches  in  twenty-four  hours,  and  often  only  four  inches  and  a  half.  A 
strong  current  at  that  time  passed  constantly  out  of  Lake  Pontchartrain  during  both  rise  and 
fall  of  the  tide. 

Hydrographic  reconnaissance  of  Pass  a  V  Outre,  Mississippi  delta, — The  party  of  Lieut.  Comg. 
T.  B.  Huger,  U.  S.  N.,  Assistant  Coast  Survey,  arrived  at  the  delta  on  the  15th  of  May, 
having  been  previously  employed  with  the  steamer  Walker  in  the  western  part  of  the  section. 
A  tide-gauge  was  at  once  set  up  at  the  revenue  station  and  a  careful  reconnaissance  made 
of  the  entire  course  of  the  Pass  &  Y  Outre  from  its  head,  in  the  Mississippi,  to  the  bar. 
The  vessel  then  proceeded  eastward,  taking  a  line  of  deep-sea  soundings  across  the  Gulf  in 
the  direction  to  Havana. 

The  reduction  from  the  chart  of  soundings  made  in  Pass  &  V  Outre,  under  the  direction 
of  Lieut.  Comg.  Huger,  comprises  also  the  plane-table  work  executed  by  Assistant  Gerdes. 

The  hydrographic  statistics  are  as  follows: 


Miles  run  in  sounding .  51J 

Angles  determined .  343 

Number  of  soundings .  1,719 


Hydrography  of  Atchafalaya  and  Cdte  Blanche  hays ,  La. — The  hydrography  of  Atchafalaya  bay 
has  been  completed  by  supplementary  soundings  carried  westward  from  the  limit  reached 
last  year  by  the  party  in  the  steamer  Walker.  In  order  to  facilitate  his  operations,  the 
draught  of  the  vessel  not  admitting  of  her  general  use  in  sounding,  Lieut.  Comg.  Huger 
established  a  camp  about  sixteen  miles  distant  from  his  anchorage,  at  the  entrance  of  Bayou 
Sale,  C6te  Blanche  bay,  or  nearly  midway  between  Point  au  Chevreuil  and  Point  Malone, 
(see  Sketch  No.  26.)  A  second  party  was  detailed  to  work  from  the  ship.  Under  this 
arrangement,  after  joining  on  the  line  to  which  the  work  had  been  extended  by  Commander 
B.  P.  Sands,  and  setting  the  necessary  signals  and  tide-gauges,  the  soundings  were  continued 
westward  into  C6te  Blanche  bay,  with  only  the  impediments  due  to  the  frequent  recurrence 
of  bad  weather.  The  two  divisions  of  the  party  were  occupied  in  this  duty  between  the 
27th  of  January  and  the  14tli  of  May,  the  latter  part  of  that  interval  being  devoted  to  the 
hydrography  of  the  approaches  to  Atchafalaya  bay. 

A  summary  of  statistics  derived  from  the  records  turned  in  by  Lieut.  Comg.  Huger  is 


given  below: 

Miles  run  in  sounding .  743 

Angles  measured .  2,539 

Casts  of  the  lead .  69,447 


The  soundings  in  this  part  of  the  section  now  include  the  whole  of  the  Atchafalaya  and 
C6te  Blanche  bays  east  to  the  line  joining  East  Point,  on  Marsh  island,  and  Point  Malone. 

Before  the  close  of  his  connection  with  the  survey,  at  the  end  of  last  year,  Commander 
Sands  turned  in  the  original  sheet  and  journals  of  *  the  soundings,  angles,  and  tidal  and  current 
observations  pertaining  to  the  final  service  of  his  party  in  Atchafalaya  bay.  The  chart 
containing  the  results  of  the  present  season,  with  the  original  note -books  and  hydrographic 
records,  have  been  received  from  Lieut.  Comg.  Huger. 
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In  returning  from  this  section  the  deep-sea  line  was  used  by  the  party  in  the  steamer 
Walker  for  Gulf  soundings  between  the  Mississippi  delta  and  Key  West,  and  in  verifying 
soundings  made  last  year  between  the  Tortugas  and  Havana. 

SECTION  IX. 

FROM  VERMILION  BAY  TO  THE  BOUNDARY  AT  THE  RIO  GRANDE,  INCLUDING  PART  OF  THE  COAST  OF 
LOUISIANA  AND  THE  COAST  OF  TEXAS. — (Sketch  I,  No.  28.) 

The  following  operations  have  been  in  progress  by  the  parties  in  this  section  : 

1.  Triangulation  of  Espiritu  Santo,  San  Antonio,  and  Aransas  bays,  Texas. 

2.  Topography  of  Espiritu  Santo  and  San  Antonio  bays,  Texas. 

3.  Hydrography  of  Matagorda  bay,  Texas. 

Office-vxyrk. — The  reconnaissance  sketch  of  the  entrance  to  Brazos  river  has  been  drawn  and 
engraved,  and  progress  has  been  made  in  the  drawing  and  engraving  of  coast  maps  and  charts 
Nos.  106  and  107,  from  Galveston  bay  to  Matagorda  bay  ;  also  in  the  drawing  of  coast  maps 
and  charts  No.  105,  Galveston  bay,  and  No.  108,  Matagorda  bay.  A  general  reconnaissance 
sketch  of  part  of  the  coast  of  Texas,  from  Matagorda  bay  to  Aransas  Pass,  has  been  drawn  at 
the  office,  and  was  engraved  on  stone,  under  the  direction  of  the  Superintendent  of  Public 
Printing. 

Triangidation  of  Espiritu  Santo ,  San  Antonio ,  and  Aransas  bays ,  Tex . — The  experience  of 
previous  seasons  on  the  coast  of  Texas  having  indicated  the  opening  of  the  calendar  year  as  the 
most  favorable  period  for  taking  up  field  operations,  Assistant  S.  A.  Gilbert  organized  a  party 
and  reached  the  limit  of  his  completed  triangulation,  to  the  southward  of  Matagorda  bay,  on 
the  5th  of  January.  For  the  extension  of  the  work  towards  Aransas  Pass,  a  close  reconnais¬ 
sance  had  been  made,  as  stated  in  my  last  annual  report,  which  was  accompanied  by  a  reduction 
from  the  resulting  sheet,  marked  as  Sketch  No.  28.  Such  of  the  signals  then  erected  as  required 
adjustment  were  properly  secured,  and  others  were  set  to  replace  those  which  had  been  de¬ 
stroyed  by  accidents  of  the  weather  in  the  course  of  the  preceding  year.  The  scheme  fixed  on 
for  the  triangulation  took  in  the  lower  part  of  Espiritu  Santo  bay,  the  shores  of  San  Antonio  bay, 
including  its  upper  waters,  known  as  Mission  bay  and  Hines  bay  ;  in  connection  with  it,  to  the 
southward  and  westward,  Mezquit  bay,  and  beyond  that,  in  the  same  direction,  the  shores  of 
Aransas  and  Copano  bays  with  their  dependencies.  These  several  bodies  of  water  are  formed, 
as  may  be  seen  on  the  progress  sketch  No.  28,  by  the  intervention  of  Matagorda  island  and 
St.  Joseph’s  island  between  the  main  coast  of  Texas  and  the  Gulf  of  Mexico.  The  most 
eastern  of  the  stations  occupied  for  the  triangulation  range  along  the  outer  or  Gulf  shore  of 
the  two  islands  just  named,  the  lines  from  them  crossing  the  several  bays  before  enumerated, 
and  terminating  at  stations  on  the  main. 

Assistant  Gilbert  continued  in  the  field  until  the  9th  of  June,  having  then  pushed  the 
triangulation  about  forty-eight  miles  southward  and  westward  from  the  starting  point  in  Espiritu 
Santo  bay.  A  summary  given  in  his  report  shows  the  following  statistics  of  work  done  within 


the  season  : 

Stations  occupied .  32 

Points  determined  in  position .  66 

Angles  measured .  180 

Number  of  observations .  3,392 
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The  triangulation  covers  an  area  of  about  six  hundred  and  fifty  square  miles.  Some  of  the 
requisite  signals  were  erected,  and  a  partial  reconnaissance  made  for  continuing  the  work  over 
Corpus  Christi  bay;  but  the  summer  winds  set  in  so  strong  before  the  party  was  disbanded  as 
to  render  further  progress  in  triangulation  impracticable  for  the  present  year. 

Mr.  Gilbert  was  efficiently  aided  in  the  field  by  Mr.  Charles  Hosmer,  who  also  rendered  good 
service  in  making  computations  of  the  results,  and  in  duplicating  the  records  of  the  observa¬ 
tions,  all  of  which  have  been  turned  in  at  the  office. 

The  following  reference  is  made  in  the  season's  report  to  the  general  features  of  the  site  of 
work:  “The  character  of  the  country  we  were  engaged  upon  is  more  diversified  than  any  other 
portion  of  the  coast  of  Texas  over  which  my  operations  have  yet  extended.  Low  sandy  islands, 
varying  from  one  to  four  miles  in  breadth,  stretch  along  the  Gulf  coast,  with  sand  hills  upon 
them  from  ten  to  forty  feet  in  height.  These  range  along  the  outer  shore,  and  occupy  a  space 
from  a  quarter  to  half  a  mile  in  width.  A  fine  prairie,  averaging  three-quarters  of  a  mile  in 
breadth,  slopes  gradually  to  the  marsh  and  bare  sand  flats  that  form  the  bay  shores.  The 
islands  afford  an  excellent  range  for  cattle,  sheep,  and  horses,  there  being  amongst  the  sand 
hills  and  in  the  sinks  of  the  prairie  an  abundance  of  fresh  water,  except  in  the  dry  season  of 
the  year.  During  all  seasons  fresh  water  may  be  had  by  digging  anywhere  among  the  sand 
hills,  or  in  the  high  prairie,  in  the  strata  immediately  above  the  level  of  the  surrounding  salt 
water." 

“The  sheets  of  water  lying  between  these  islands  (Matagorda  and  St.  Joseph’s)  and  the  main 
are  divided  by  chains  of  other  islands,  by  oyster  shell  reefs,  or  by  the  configuration  of  the  shores, 
into  four  large  bays:  Espiritu  Santo,  San  Antonio,  Copano,  and  Aransas  bays;  and  six  smaller: 
Mission,  Hines,  Mezquit,  St.  Charles,  Refugio  Mission,  and  Puerto  bays."  Of  each  of  these 
a  general  description  is  contained  in  the  report  of  Assistant  Gilbert,  extracts  from  which  will 
be  found  in  the  Appendix,  (No.  32.)  I  must  here  commend  the  character  of  this  report,  which 
is  so  well  adapted  to  the  circumstances  of  the  country  through  which  Mr.  Gilbert's  work  was 
carried. 

The  original  journals  containing  the  notes  of  horizontal  angles  and  an  abstract  of  the  geo¬ 
graphical  positions  determined  by  the  triangulatiou,  have  been  received  at  the  office. 

Topography  of  Espiritu  Santo  and  San  Antonio  hays ,  Tex. — The  plane-table  work  in  this 
section  was  prosecuted  by  a  party  in  charge  of  Sub-Assistant  W.  H.  Dennis.  After  completing 
the  survey  of  the  city  of  Indianola,  as  supplementary  to  one  of  the  sheets  executed  last  season 
by  Sub-Assistant  M.  Seaton,  Mr.  Dennis  moved  his  party  to  Matagorda  island,  and  there  joined 
with  the  topographical  limits  of  Assistant  Gilbert,  .who,  as  already  stated,  has  been  more 
recently  engaged  in  pushing  the  triangulation  of  the  coast  of  Texas  towards  Corpus  Christi. 
Of  the  three  plane-table  sheets  projected  by  Mr.  Dennis,  two  were  entirely  filled  and  the  other 
partly  completed.  These  include  a  stretch  of  twenty  miles  coastwise,  and  represent  the  whole 
breadth  of  the  middle  parts  of  Matagorda  island,  the  shores  of  the  lower  part  of  Espiritu  Santo 
bay,  Mission  and  Hind's  bays,  and  the  shores  of  the  greater  part  of  San  Antonio  bay,  with 
the  mouth  of  its  principal  tributary,  the  Guadalupe  river.  The  limits  of  the  several  sheets 
are  marked  on  Sketch  No.  28.  In  general,  the  surface  of  the  country  passed  over  by  the  party 
favored  operations  with  the  plane-table,  the  marsh  being  tenable,  and  the  fast  land  mostly 
level  prairie.  The  only  impediment  found  is  thus  alluded  to  in  the  season's  report:  “The 
survey  of  Mission  bay,  with  the  point  extending  from  it  into  San  Antonio  bay,  was  attended 
with  some  difficulty,  the  shores  being  covered  with  canebreak  some  twenty  feet  high  and  nearly 
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impenetrable.”  Sub -Assistant  Dennis  took  the  field  on  the  15  th  of  December,  and  dosed  Work 
on  the  30th  of  May.  A  summary  of  the  plane-table  statistics  is  appended: 


Miles  of  shore¬ 
line. 

Miles  of  bayous, 
ponds,  &c. 

Miles  of  marsh 

line. 

Miles  of  roads. 

Area,  square 

miles. 

4.  0 

1.5 

7.0 

4.7 

3.0 

No.  1 _  _ _ _ ......... 

84.3 

69.0 

02.0 

3.5 

43.0 

RVi»at  Wn  9 

42.5 

19.0 

13.0 

8.0 

38.0 

Sheet  No.  3 . . . 

12.5 

21.7 

17.5 

1.8 

12.0 

143.3 

111.2 

99.5 

18.0 

: 

96.0 

Mr.  T.  C.  Bowie  served  as  aid  in  the  topographical  party. 

The  report  of  Sub-Assistant  Dennis  contains  the  following  remarks  relative  to  the  natural 
features  presented  on  the  shores  of  San  Antonio  bay:  “There  is  very  little  timber  land  within 
the  limits  of  the  work  of  this  season,  excepting  on  the  banks  of  the  Guadalupe  river,  which 
has  a  narrow  strip  of  oak,  cedar,  etc.,  on  either  side.  The  water  at  the  mouth  of  that 
river  is  fresh,  and  when  the  stream  is  high  the  fresh  water  extends  nearly  to  the  first  chain  of 
islands.  The  mouth  of  the  Gaudalupe  has  been  dredged  out,  and  a  channel  has  been  made 
through  the  first  chain  of  islands,  by  which  a  steamer  from  Indianola  regularly  passes  to  a 
landing  forty  or  fifty  miles  up  the  river.” 

Sub-Assistant  Seaton  has  inked  and  placed  in  the  archives  the  sheets  containing  his  surveys 
of  last  year  on  the  shores  of  Lavaca,  Garcitas,  and  Chocolate  bays.  The  supplementary  sheet 
showing  the  vicinity  of  Indianola  has  also  been  turned  in. 

In  July  Sub-Assistant  Dennis  was  assigned  to  topographical  duty  in  Section  I. 

Hydrography  of  Matagorda  hay ,  Tex . — It  has  been  mentioned  in  a  previous  chapter  that  the 
hydrographic  work  allotted  to  be  done  in  this  section  was  assigned  for  the  latter  part  of  the 
working  season  to  the  party  of  Lieut.  Comg.  J.  K.  Duer,  U.  S.  N.,  Assistant  Coast  Survey, 
the  former  part  being  occupied  in  Section  VII.  The  steamer  Vixen,  in  accordance  with  this 
arrangement,  arrived  at  Matagorda  on  the  19th  of  April,  and  at  once  took  up  work  on  the  in¬ 
side  of  the  peninsula,  in  the  immediate  vicinity  of  the  city,  and  between  that  date  and  the  3d 
of  June  sounded  out  the  portion  of  the  bay  which  is  comprised  between  lines  crossing  from  the 
peninsula  to  the  main  at  Matagorda  and  Palacios  Point.  The  reach  referred  to  is  about  sixteen 
miles  in  length,  by  nearly  five  in  average  breadth. 

Sketch  No.  28  shows  its  location,  and  the  limits  of  the  sheet  containing  the  hydrography. 

This  work  was  done  under  the  direction  of  Mr.  A.  W.  Muldaur,  in  the  absence  of  Lieut. 
Comg.  Duer,  who  leturned  to  Section  VII  immediately  after  the  arrival  of  the  party  in  Section 
IX,  and  died  at  Apalachicola  on  the  14th  of  June,  as  already  stated.  The  particulars  in  regard 
to  this  untimely  event,  and  the  measures  taken  for  the  subsequent  disposal  of  the  party  and 
vessel,  have  also  been  mentioned. 

A  summary  furnished  by  Mr.  Muldaur  at  the  end  of  the  season  gives  the  following  statistics 
of  work  executed  in  Matagorda  bay: 


Miles  run  in  sounding .  451 

Angles  determined .  919 
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Number  of  soundings .  33, 135 

Tidal  stations  occupied  •  . . . .  3 


The  sheet  embracing  the  hydrography  here  referred  to  has  been  received  at  the  office  in 
Washington. 


SECTION  X. 

WESTERN  COAST  OF  THE  UNITED  STATES,  FROM  SAN  DIEGO  NOTHWARD  TO  THE  FORTY-SECOND 
PARALLEL,  INCLUDING  THE  COAST  OF  THE  STATE  OF  CALIFORNIA.— (Siitgim  J  amb  J  bis,  Nos. 
30  ahd  31.) 

The  usual  number  of  parties  has  been  employed  in  this  section,  and  their  progress  is  described 
under  the  following  heads: 

1.  Primary  triangulation  near  San  Pedro,  Cal. 

2.  Triangulation  of  Santa  Rosa  island,  Cal. 

3.  Triangulation  and  topography  of  San  Pedro  harbor,  Cal. 

4.  Primary  and  secondary  triangulation  north  of  San  Francisco,  Cal. 

5.  Latitude  and  azimuth. 

6.  Triangulation  of  Crescent  City  harbor,  Cal. 

7.  Topography  of  Santa  Cruz  island,  Cal. 

8.  Topography  of  Crescent  City  harbor,  Cal. 

9.  Hydrography  of  San  Pedro  harbor,  Cal. 

10.  Soundings  off  the  Golden  Gate  entrance  to  San  Francisco  bay,  Cal. 

11.  Resurvey  of  Humboldt  bay,  Cal. 

12.  Hydrography  of  Crescent  City  harbor,  Cal. 

13.  Tidal  observations. 

The  primary  work,  which  for  some  years  has  not  made  progress  proportional  to  its  former 
development,  has  this  year  been  placed  in  the  hands  of  Assistant  George  Davidson,  whoso  well- 
known  zeal,  and  energy,  and  skill  have  all  been  shown  in  its  prosecution,  so  that  the  advance 
has  been  entirely  satisfactory,  under  difficulties  which  have  required  all  his  resources  to  sur¬ 
mount. 

The  resurvey  of  San  Pedro  and  Crescent  City  harbors  was  called  for  in  consequence  of  the 
improvements  made  or  contemplated  in  those  localities  and  in  the  back  country  which  finds 
access  to  the  sea  at  those  ports. 

Office-work . — The  engraving  of  the  charts  of  San  Diego  bay,  the  entrance  to  San  Francisco 
bay,  Mare  Island  straits,  and  Humboldt  bay,  has  been  finished.  Progress  has  been  made  in 
the  engraving  of  the  chart  of  San  Pablo  bay,  and  additions  have  been  made  to  the  sheets  of 
Aiders  reconnaissance  of  the  Western  Coast.  The  map  of  San  Francisco  city  has  been  en¬ 
graved  on  stone,  under  the  direction  of  the  Superintendent  of  Public  Printing. 

Primary  triangulation  near  San  Pedro ,  Cal. — In  adjusting  the  triangulation  along  the  coast  of 
the  Santa  Barbara  channel,  it  was  found  necessary  to  reoccupy  several  of  the  stations  con¬ 
necting  with  the  preliminary  base  measured  near  San  Pedro.  This  duty  was  performed  by 
Assistant  W.  E.  Greenwell,  between  the  5th  of  November,  1858,  and  the  6th  of  March  fol¬ 
lowing. 

The  revised  triangles  are  laid  out  on  Sketch  No.  30.  On  being  tested  in  the  usual  way  they 
were  found  to  close  within  the  limits  allowed  for  general  accuracy. 
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A  synopsis  of  the  statistics  is  appended: 


Signals  erected .  8 

Stations  occupied .  6 

Number  of  observations .  2, 268 


The  horizontal  angles  were  measured  with  the  eight-inch  Gambey  theodolite,  C.  S.  No.  44. 

Mr.  Greenwell  used  the  schooner  Humboldt  for  this  and  other  service  performed  in  the 
section. 

Duplicates  of  the  notes  of  horizontal  angles  observed  in  the  primary  work  of  last  year  have 
been  furnished  for  the  records  of  the  office. 

Triangulation  of  Santa  Rosa  island,  Coil. — This  work  was  commenced  by  Assistant  Green- 
well  on  the  8th  of  June,  by  the  measurement  of  a  short  base  on  the  northern  part  of  the 
island,  the  location  of  which  may  be  seen  by  reference  to  Sketch  No.  30.  The  triangulation, 
as  far  as  completed  at  the  end  of  August,  embraces  the  northern  half  of  the  area  of  Santa 
Rosa,  and  the  work  was  then  in  active  progress.  Strong  northwest  gales  prevailed  between 
the  dates  mentioned,  tending  very  much  to  retard  the  advance  of  field  operations. 

A  summary  of  the  statistics  is  thus  given  in  the  report  of  Mr.  Greenwell : 


Signals  erected .  13 

Stations  occupied .  8 

Number  of  observations . * .  1, 120 

Area  of  triangulation,  (square  miles) . 18 


The  schooner  Humboldt  was  in  the  service  of  the  party  at  Santa  Rosa  island. 

Assistant  Greenwell  has  sent  in  duplicates  of  the  observations  recorded  in  the  triangulation 
of  San  Miguel  and  San  Nicolas  islands,  and  notes  of  the  measurement  of  the  preliminary  base 
on  Santa  Cruz  island. 

Triangidation  and  topography  of  San  Pedro  harbor,  Ccd. — This  duty  was  executed  by  Sub- 
Assistant  W.  M.  Johnson,  and  the  data  necessary  for  the  hydrography  furnished  to  Commander 
Alden. 

The  scheme  of  triangulation  laid  out  to  include  the  shore  of  the  harbor  at  San  Pedro  is 
shown  on  Sketch  No.  30.  With  the  view  of  following  at  once  with  the  plane-table  survey  the 
necessary  points  were  determined  while  the  preliminary  work  was  going  on.  Mr.  Johnson 
then  projected  a  sheet  and  pushed  on  the  topography  to  completion.  The  sheet  containing  his 
survey  embraces  an  area  of  about  thirteen  square  miles,  over  sixty  miles  of  shore-line,  and 
nineteen  miles  of  roads. 

Sub-Assistant  C.  M.  Bache  was  attached  to  the  party. 

The  triangulation  embraced  nine  triangles  within  an  area  of  fifteen  square  miles.  Pour 
hundred  and  eighty-six  observations  were  made  in  the  measurement  of  angles. 

Primary  and  secondary  triangulation  north  of  San  Francisco ,  Cal. — This  work  and  the  astro¬ 
nomical  observations  connected  with  it  were  taken  in  charge  by  Assistant  George  Davidson  on 
the  14th  of  November,  1858,  immediately  after  his  return  to  the  Western  Coast.  In  the 
primary  triangulation  Table  mountain,  a  precipitous  height  which  rises  from  the  shore  of 
Ballenas  bay,  and  Sulphur  Peak,  a  high  mountain  well  up  the  course  of  Russian  river  on  its 
eastern  side,  were  occupied  as  stations  with  the  theodolite,  and  horizontal  angles  measured  so 
as  to  complete,  with  the  exception  of  Ross  mountain  station,  the  coast  series  of  triangles  from 
Monterey  and  over  San  Francisco  bay  to  the  last-mentioned  point,  the  position  of  which  may 
13 
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be  seen  on  Sketch  No.  31.  At  Mount  Diablo,  one  of  the  primary  stations  in  the  general 
scheme  and  in  immediate  connection  with  Table  mountain,  the  labor  and  expense  of  transport¬ 
ing  a  solid  signal  to  the  summit,  which  is  3,800  feet  above  the  nearest  dwelling,  were  obviated 
by  Mr.  Davidson,  who  thus  describes  the  expedient  employed  for  that  purpose:  “The  signal 
was  constructed  at  San  Francisco,  and  consisted  of  six  pieces  of  two-inch  Oregon  pine  fitted 
to  six  appropriate  inside  bearings,  po  that,  when  put  together,  the  whole  presented  externally 
the  appearance  of  the  frustrum  of  a  cone  thirty-five  feet  high,  with  a  diameter  of  fifteen  inches 
at  the  base  and  ten  at  the  top.  The  separate  pieces  -and  their  bearings,  being  previously  pro¬ 
vided  with  screws,  were  carried  up  the  mountain  and  fastened  together  in  half  an  hour.  Stout 
iron  bands  were  driven  on  to  bind  all  the  pieces  firmly  together,  and  the  hollow  shaft  was  then 
set  and  secured  in  its  proper  position.  Even  with  the  advantage  of  the  method  employed, 
the  handling  of  the  parts  of  the  signal  in  passing  to  the  summit  proved  to  be  very  hard  labor. 
If  the  canadas  of  the  mountain  side  had  afforded  a  solid  piece  of  timber  of  similar  outside 
dimensions,  no  available  power  could  have  taken  it  up.”  Vertical  angles  were  measured  from 
the  station  on  Table  mountain,  and  also  from  that  on  Sulphur  Peak. 

Ross  mountain,  which  lies  near  the  coast  and  a  few  miles  north  of  the  mouth  of  Russian 
river,  will  be  occupied  next  in  order  by  the  party  of  Assistant  Davidson. 

The  secondary  and  tertiary  triangulations,  extended  this  season  over  Drake’ s  bay  and  Point 
Reyes  are  also  shown  on  Sketch  No.  31,  and  from  Table  mountain,  Point  Reyes  Hill,  and  Point 
Reyes  Head,  horizontal  angles  were  measured  to  determine  the  positions,  extent,  and  heights 
of  the  islets  which  form  the  middle  and  north  groups  of  the  Farallones. 

The  reconnaissance  necessary  in  advance  of  occupying  stations  for  the  primary  and  secondary 
work  was  made  by  Mr.  E.  H.  Fauntleroy,  one  of  the  aids  in  the  party.  At  the  date  of  Assistant 
Davidson’s  report  Mr.  Fauntleroy,  in  conjunction  with  Mr.  A.  T.  Mosman,  who  was  detailed 
as  an  aid  to  this  party  in  June,  were  reconnoitering  the  tract  lying  northward  and  westward  of 
Sulphur  Peak.  The  privations  to  be  borne  in  the  performance  of  such  duty  over  a  country 
naturally  wild  and  rugged,  and  totally  devoid  of  facilities  for  travel,  are  very  great.  The 
labors  of  the  triangulation  party  in  pushing  the  work  to  its  present  limit,  as  set  forth  in  the 
report  of  Mr.  Davidson,  have  been  attended  with  unusual  hardships  and  difficulties. 

The  following  is  a  synopsis  of  the  season’s  progress  in  triangulation: 


Number  of  signals  erected .  18 

Primary  stations  occupied . 2 

Secondary  and  tertiary  stations  occupied .  5 

Horizontal  angles  measured . 73 

Vertical  angles .  15 

Observations  for  horizontal  angles .  4,624 

“  “  vertical  “  .  1,348 


Work  in  the  field  was  carried  on  from  the  10th  of  January  until  the  close  of  September. 

Latitude  and  azimuth . — The  latitude  of  Sulphur  Peak  primary  station  was  determined  by 
Assistant  Davidson  by  three  hundred  and  thirty-one  observations  on  ninety-four  stars;  and  the 
azimuth  at  that  point  and  at  Table  mountain  by  five  hundred  and  sixty-four  observations.  At 
the  same  stations  three  hundred  and  one  observations  were  recorded  for  local  time,  and  ninety- 
eight  at  Sulphur  Peak  for  determining  the  value  of  the  micrometer  threads. 

Observations  were  made  at  Table  mountain  for  ascertaining  the  reading  of  the  level  scale 
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divisions  of  the  vertical  circle  No.  80.  *Those  of  the  levels  A  and  B  of  zenith  telescope  No. 

3,  and  of  level  A  of  transit  No.  2  were  determined  at  Sulphur  Peak  by  using  the  vertical 
circle  No.  28,  and  a  hundred  and  sixty-two  observations  were  made  for  that  purpose. 

In  the  ensuing  season  Ross  mountain  will  be  occupied  as  an  astronomical  station. 

Meteorological  journals  were  kept  while  the  party  was  employed  in  the  field. 

Ten  volumes,  containing  the  original  records  of  the  triangulation  and  astronomical  observa¬ 
tions,  and  seven  others,  duplicates  of  the  same,  have  been  received  from  Mr.  Davidson.  His 
computations  depending  on  the  original  notes  of  the  work  have  been  completed. 

The  journals  kept  by  Assistant  G.  A.  Fairfield  while  the  work  north  of  San  Francisco  was 
under  his  charge  have  been  filed  at  the  office. 

Triangulation  of  Crescent  City  harborrCcd. — This  duty  was  executed  under  special  directions 
in  April,  by  the  party  of  Sub-Assistant  J.  S.  Lawson,  before  taking  up  the  general  field-work 
to  which  it  had  been  assigned  in  the  adjoining  northern  section.  A  preliminary  base  was  laid 
out  in  front  of  Crescent  City  and  measured  twice  with  a  twenty-metre  chain,  previously 
adjusted  for  that  particular  purpose.  The  measurements  gave  a  mean  result  of  1,018.6  metres 
for  the  length  of  the  line.  Stations  were  then  erected  at  intervals  along  the  coast  from  a 
point  a  mile  west  of  the  light-house  to  another  four  miles  to  the  eastward  of  Crescent  City, 
and  on  all  the  prominent  rocks  in  the  harbor.  Twelve  signals  were  set  up  and  sixty  objects  in  , 
all  observed  on  in  determining  the  angles.  In  addition  to  these,  readings  were  taken  on  a 
hundred  and  fifty  objects,  the  results  of  which,  as  determining  them  in  position,  were  computed 
at  once  and  plotted  for  use  in  the  topographical  survey.  Sketch  No.  31  gives  a  plan  of  the 
completed  triangulation.  The  following  is  a  synopsis  of  the  statistics : 


Stations  occupied .  8 

Angles  measured .  75 

Number  of  observations . 1,176 


The  six-inch  Gambey  theodolite,  C.  S.  No.  21,  was  used  in  measuring  the  angles.  Mr. 
Alexander  Agassiz  served  as  aid  in  the  party,  which  was  charged  also  with  the  plane-table 
survey  of  Crescent  City  harbor. 

A  duplicate  of  the  record  of  horizontal  angles  observed  by  Sub -Assistant  Lawson  is  now  on 
file  at  the  office. 

Topography  of  Santa  Cruz  inland,  Cal . — The  survey  of  this  island  was  resumed  by  Sub- 
Assistant  W.  M.  Johnson,  after  completing  field-work  at  San  Pedro,  of  which  notice  has  already 
been  taken  in  the  former  part  of  this  chapter,  and  has  been  prosecuted  along  the  north  shore 
so  as  to  include  Prisoner's  harbor  and  Chinese  harbor,  with  only  such  interruptions  as  are 
incident  to  its  exposed  position.  The  report  of  Mr.  Johnson  states  that  there  are  but  three 
places  on  the  island  available  as  centres  for  working,  by  reason  of  the  great  difficulty  of  pro¬ 
curing  wood  and  water,  and  that  great  impediments  are  found  in  the  violent  northwest  winds, 
which  set  in  daily  at  10  a.  m.  during  summer  and  continue  until  sunset.  The  progress  made 


is  shown  in  the  following  statistics : 

Shore-line  traced .  35J  miles. 

Roads  surveyed .  18|  “ 

Area  of  details,  (square  miles) .  16 


Sub-Assistant  C.  M.  Bache  assisted  in  the  survey. 

The  position  of  Santa  Cruz  island  is  shown  on  Sketch  No.  30. 
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Topography  of  Crescent  City  harbor ,  Cal. — The  triangnlation  requisite  for  the  plane-table 
survey  and  hydrography  was  made,  as  already  stated,  by  Sub-Assistant  J.  S.  Lawson,  in  April. 
Having  provided  a  sufficient  number  of  points,  Mr.  Lawson  traced,  in  the  shore-line  of  the 
harbor  and  the  adjacent  coast  from  Hall's  bluff  west  of  the  light-house,  as  seen  on  Sketch  No. 
31,  to  the  eastern  limit  of  the  triangulation,  or  about  four  miles  eastward  of  Crescent  City. 

“Especial  care  was  taken  to  determine  the  position  of  every  rock  bare  at  low  water. 
Between  Battery  Point  and  Preston's  island  many  of  the  plane-table  stations  were  reoccupied 
as  near  the  time  of  low  water  as  possible,  for  securing  accuracy  of  details  in  that  respect." 

A  tracing  from  the  working  sheet  was  promptly  made  and  furnished  to  the  hydrographic 
party  of  Commander  Alden.  The  original  was  soon  after  inked  and  sent  to  the  office  with  the 


following  memorandum  of  statistics: 

Shore-line  surveyed .  8.2  miles. 

Roads . * .  3.5  “ 

Area  of  details,  (square  miles) .  1.7 


After  completing  the  survey  at  Crescent  City  the  party  returned  to  San  Francisco,  and  at 
the  usual  period  of  the  year  sailed  with  the  brig  Fauntleroy  to  carry  out  the  general  instructions 
for  work  in  Section  XI.  Sub-Assistant  Lawson  was  accompanied  by  Mr.  Alexander  Agassiz 
as  aid. 

Hydrography  of  San  Pedro  harbor,  Ccd . — As  part  of  the  regular  work  of  the  season,  the 
anchorage  at  San  Pedro  and  its  vicinity  were  sounded  out  anew  by  the  party  of  Commander 
James  Alden,  U.  S.  N.,  assistant  Coast  Survey,  with  the  steamer  Active.  Sketch  No.  30 
shows  the  limits  of  the  sheet,  which  was  projected  so  as  to  include  the  hydrography  of  the 
approach  eastward  and  southward  by  Point  Fermin. 

The  resulting  chart  (Sketch  No.  32)  verifies  the  soundings  made  in  the  reconnaissance  of 
1852,  and  in  reference  to  it  Commander  Alden  says:  “The  bar  at  the  entrance  to  the  creek 
remains  about  the  same.  At  mean  low  water,  throwing  out  the  half  tides,  only  two  feet  of 
water  can  be  carried  over  it.  The  steamer  Active  could  go  in  easily  at  high  water." 

Sub-Assistant  Johnson  traced  the  shore-line  for  the  use  of  the  hydrographic  party. 

The  following  is  a  summary  from  the  journals  of  soundings  and  angles : 


Miles  run  in  sounding .  209 

Angles  measured . 1,208 

Casts  of  the  lead .  5, 866 


Soundings  off  the  Odden  Gate,  entrance  to  San  Francisco  bay,  Cal. — At  favorable  intervals 
during  the  winter  of  1858-59  the  hydrography  outside  of  San  Francisco  bar  was  executed  by 
the  party  of  Commander  Alden,  with  the  surveying  steamer  Active.  The  work  was  extended 
about  thirty  miles  abreast  of  the  entrance,  as  measured  from  Point  Reyes  southward  and  east¬ 
ward  along  the  line  of  junction  with  the  soundings  carried  from  the  inside  of  the  bar  in  1854. 
From  the  bar,  broad  off  to  seaward,  the  hydrography  now  extends  about  twenty-five  miles 
westward,  or  five  miles  beyond  the  meridian  of  the  Farallones.  The  limits  of  this  work  are 
marked  on  the  Progress  Sketch  No.  31.  In  making  the  soundings  sixty-three  specimens  of 
bottom  were  brought  up  from  different  localities  of  the  space  passed  over  by  the  vessel.  The 
following  is  a  summary  taken  from  the  hydrographic  records: 


Number  of  angles  observed .  1, 369 

Casts  of  the  lead .  722 

Miles  run  in  sounding .  694 
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The  survey  of  the  approaches  to  the  Golden  Gate  was  essentially  completed  by  the  end  of 
February. 

Besurvey  of  Humboldt  bay ,  Cal. — On  the  upward  passage  of  the  steamer  Active  for  duty  in 
the  adjoining  northern  section,  Commander  Alden  incidentally  made  a  resurvey  of  Humboldt 
bay  above  and  below  the  entrance,*  as  shown  on  Sketch  No.  31.  The  soundings  were  taken 
between  the  11th  and  22d  of  July,  and  were  applied  in  completing  the  chart  which  accompa¬ 
nied  my  last  published  annual  report  as  Sketch  No.  31. 

The  statistics  of  the  resurvey  are  as  follows: 


Miles  run  in  sounding .  119 

Angles  observed .  1,094 

Number  of  soundings .  5,221 


Sub-Assistant  J.  S.  Lawson  made  the  plane-table  survey  in  a  previous  season. 

The  original  sheet  containing  the  soundings  last  made  is  now  at  the  office. 

Hydrography  of  Crescent  City  harbor,  Cal. — This  work  was  based  on  the  triangulation  and 
topography  executed  in  the  early  part  of  the  year,  as  already  detailed.  The  soundings  were 
made  in  July  by  the  party  of  Commander  Alden  in  the  surveying  steamer  Active. 

In  reporting  on  the  completion  of  the  hydrography,  Commander  Alden  remarks:  “During 
the  progress  of  the  survey  of  Crescent  City  harbor  we  found  several  new  and  dangerous  rocks, 
but  as  they  are  not  lying  immediately  in  the  channels  followed  by  the  steamers,  and  do  not 
interfere  with  the  anchorage  in  use,  it  does  not  seem  necessary  to  notice  them  further  in 
advance  of  the  publication  of  the  chart,  as  every  one  now  trading  there  knows  that  vessels 
drawing  over  nine  feet  should  be  very  cautious  in  venturing  out  of  the  beaten  track.  The 
rocks  at  that  place  are  of  a  peculiar  character,  standing  isolated  like  bayonets,  with  their  points 
just  below  the  surface,  and  ready  to  pierce  any  unlucky  craft  that  may  encounter  them.  After 
we  finished  the  survey  and  I  had  selected  a  particular  fair  way  for  a  sailing  line,  we  discovered 
a  very  sharp  rock  almost  directly  in  the  passage,  with  its  point  only  three  feet  from  the 
surface,  and  deep  water  all  around  it.  I  mention  this  to  show  that  although  the  greatest  care 
was  taken  in  the  survey,  the  character  of  the  points  of  rock  is  such  that  it  cannot  be  surprising 
if  a  new  one  is  found  for  several  seasons  to  come.  Still,  by  following  the  track  which  has  been 
passed  over  so  often  by  heavily  laden  steamers,  no  danger  need  be  apprehended.7  9 

An  engraved  reduction  from  the  sheets  containing  the  survey  of  Crescent  City  harbor 
accompanies  this  report,  as  Sketch  No.  33.  The  original  chart  is  now  at  the  office. 

A  summary  of  the  hydrographic  statistics  is  thus  given  in  the  report  of  Commander  Alden: 


Miles  run  in  sounding . . . . .  101 

Angles  measured .  701 

Number  of  casts  of  the  lead .  3,221 


After  completing  this  work  the  party  in  the  Active  proceeded  to  Section  XI,  under  which 
head  further  notice  will  be  made  of  its  occupation. 

Tidal  observations. — Under  an  arrangement  made  several  years  ago  satisfactory  to  the  chief 
of  the  Engineer  Bureau,  and  by  which  the  services  of  Lieut.  G.  H.  Elliot  of  that  corps  became 
available  for  the  general  supervision  of  the  observations,  the  self-registering  tide-gauges  at  San 
Diego  and  San  Francisco  have  been  kept  in  operation  during  the  present  year.  Records  have 
been  received  monthly  showing  that  the  series  is  successfully  continued. 
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SECTION  XI. 

WESTERN  COA8T,  FROM  THE  FORTY -SECOND  PARALLEL  TO  THE  NORTHWESTERN  ROUNDARY  OF  THE 
UNITED  STATES,  INCLUDING  THE  COAST  OF  OREGON  AND  THAT  OF  WASHINGTON  TERRITORY.— 
(Such  K,  No.  35.) 

The  regular  work  of  this  section  has  necessarily  given  place  to  that  connected  with  the 
boundary,  and  has  been  further  impeded  by  the  necessity  for  placing  the  hydrographic  vessel, 
the  steamer  “Active,”  at  the  disposal  of  the  War  Department.  (Appendix  No.  36.) 

The  following  work  has  been  executed  in  this  section,  and  is  reported  upon  in  this  chapter: 

1.  Triangulation  of  the  Gulf  of  Georgia,  W.  T. 

2.  Reconnaissance  of  Coquille  river  entrance,  Oregon. 

3.  Hydrographic  reconnaissance  of  Gray's  harbor,  W.  T. 

4.  Tidal  observations. 

Office-ioorh — A  new  edition  of  the  reconnaissance  sketch  of  Washington  sound,  W.  T.,  and 
the  chart  of  Port  Townshend  have  been  drawn  and  engraved,  and  the  engraving  of  the  charts 
of  Port  Gamble  and  Semi-ah-moo  bay  has  been  completed. 

Triangvlation  of  the  Gvlf  of  Georgia ,  Wl  T. — The  field-work  in  this  section  was  confined 
mainly  to  the  triangulation  of  the  Gulf  of  Georgia,  abreast  of  Point  Roberts,  and  in  the  vicinity 
of  the  forty-ninth  parallel  of  latitude,  but  owing  to  the  prevalence  of  smoke  in  the  atmosphere 
during  the  entire  season  the  progress  expected  at  its  outset  has  not  been  made.  Sub-Assistant 
James  S.  Lawson,  who  conducted  the  operations  and  improved  every  opportunity  for  advancing 
the  triangulation,  says,  in  allusion  to  the  hindrance  from  this  cause:  “Thus  far,  during 
the  present  season,  the  weather  has  furnished  another  illustration  of  the  experience  of  former 
years,  that  each  alternate  season  is  very  dry,  and  consequently  that  the  immense  fires  started 
by  the  Indians  sweep  over  a  vast  extent  of  country,  so  that  it  is  often  impossible  to  see,  at  the 
same  time,  both  shores  of  the  channels.  During  the  last  three  months  of  the  working  season 
of  1857  we  were  often  anchored  within  a  quarter  of  a  mile  of  the  shore  and  could  not  see  it. 
Last  year  was  just  the  reverse,  owing  to  the  quantity  of  rain  that  fell  tending  to  extinguish, 
or  at  least  retard,  the  progress  of  the  fires.”  *  *  *  *  *  * 

4  4  In  carrying  the  work  forward  from  the  limits  of  last  year,  I  laid  out  a  scheme  of  triangu¬ 
lation  which  seemed  the  very  best  that  the  conformation  of  the  country  would  allow,  as  it 
tended  to  carry  the  work  to  the  forty-ninth  parallel  with  the  least  number  of  triangles.  The 
lengths  of  the  sides,  however,  were  too  great  for  observing  on  through  the  smoky  atmosphere, 
and  I  have  been  compelled  to  change  the  plan  and  adapt  my  operations  to  circumstances.” 

The  stations  occupied  or  observed  on  by  Mr.  Lawson,  as  will  be  seen  by  reference  to  Sketch 
No.  34,  range  along  the  northern  shores  of  the  chain  of  islands  bounding  the  Gulf  of  Georgia, 
from  Patos  island  westward  to  a  station  on  the  upper  part  of  Galiano  island.  These  connect 
by  lines  with  several  stations  established  on  Point  Roberts,  the  positions  of  which  are  marked 
on  the  Progress  Sketch. 

The  following  is  a  summary  of  the  statistics  of  the  season: 


Signals  erected .  9 

Signals  of  former  seasons  adjusted .  13 

Stations  occupied .  12 

Objects  observed  on .  46 


Digitized  by  VjOOQiC 


THE  UNITED  STATES  COAST  'SURVEY. 


103 


Angles  measured .  36 

Number  of  observations .  1, 948 


The  horizontal  angles  were  measured  with  the  ten-inch  Gambey  theodolite,  G.  S.  No.  20. 

Vertical  angles  also  were  measured  by  Mr.  Lawson,  and  a  hundred  and  thirty  observations 
recorded  for  determining  the  height  of  the  two  summits  of  Mt.  Baker,  and  that  of  the  limit 
of  snow.  The  snow  range  was  computed  by  Mr.  Alexander  Agassiz,  the  aid  in  the  party,  to 
be  at  an  elevation  of  3, 145  feet. 

A  further  remark  made  by  Sub-Assistant  Lawson,  in  his  report,  refers  to  one  of  the  most 
perplexing  hindrances  found  in  prosecuting  the  triangulation  in  the  northern  part  of  this 
section:  “A  necessary  result  of  such  a  state  of  the  atmosphere  as  that  which  I  have  mentioned 
is  a  remarkable  range  in  refraction,  but  in  no  case  have  I  ever  seen  it  equal  to  what  was 
experienced  at  the  last  station  occupied.  In  one  of  the  angles  there  was  a  range  of  41".  3  in 
the  various  sets  of  observations,  and  in  each  of  two  others  the  range  was  as  much  as  35".  7. 
This  large  refraction  occurs  almost  invariably  at  times  when,  during  the  whole  or  part  of  the 
day,  the  atmosphere  has  become  remarkably  clear  and  when  the  signals  show  very  plainly  and 
steadily.  There  is  then  no  way  of  discovering  the  refraction  except  from  the  observations 
themselves.  Usually  it  shows  itself  by  the  distorted  appearance  of  the  shores.” 

Copies  of  all  the  plane-table  sheets  traced  by  Mr.  Lawson  during  last  season  were  furnished 
to  the  commissioner  on  the  northwestern  boundary,  Archibald  Campbell,  esq.  The  originals 
are  now  at  the  office. 

The  mark  at  the  southern  end  of  the  base  on  Lummi  island  having  been  washed  from  its 
place  by  a  gale  in  the  winter  of  1857-  58,  Sub-Assistant  Lawson  occupied  the  stations  con¬ 
necting  with  it,  and  took  suitable  means  for  re-establishing  the  mark.  He  is  now  supplied 
with  the  improved  apparatus  described  in  my  annual  report  for  1857,  and  having  already 
graded  and  leveled  the  site  of  the  base,  the  line  will  be  remeasured  as  early  as  practicable  in 
the  ensuing  season. 

A  meteorological  register  was  kept,  while  the  party  was  at  work,  of  barometer  readings, 
temperature,  kind  and  amount  of  clouds,  direction  and  force  of  the  wind,  and  a  record  of  the 
quantity  of  rain. 

The  duplicates  of  field  notes  were  made,  and  abstracts  and  computations  of  the  triangulation 
kept  up  to  date  as  the  work  advanced.  Those  connected  with  the  operations  of  last  year  are 
now  at  the  office. 

Four  volumes,  containing  the  recorded  meteorological  observations  made  in  this  section  in 
previous  seasons,  have  been  turned  in  by  Assistant  George  Davidson. 

The  brig  Fauntleroy  was  used  by  Sub-Assistant  Lawson  for  transportation  and  quarters  in 
the  Gulf  of  Georgia.  At  the  close  of  the  working  season  the  vessel  returned  to  San  Francisco. 

Reconnaissance  of  Coquille  River  entrance ,  Oregon. — With  a  view  of  making  a  hydrographic 
examination  of  the  bar  and  channel  of  the  Coquille  river,  Commander  James  Alden,  U.  S.  N., 
assistant  in  the  Coast  Survey,  attempted  the  entrance  with  the  steamer  Active,  on  her  down¬ 
ward  passage  from  his  field  of  duty  in  connection  with  the  Northwestern  Boundary  Commission, 
and  found  it;  as  was  expected,  inaccessible  for  vessels  of  ordinary  draught.  An  accident  to 
the  centre  shaft  of  the  steamer,  while  in  that  vicinity,  made  it  indispensable  for  the  safety  of 
the  vessel  that  her  voyage  to  San  Francisco  should  not  be  at  that  time  delayed. 

The  purpose  of  Commander  Alden  is  to  approach  the  Coquille  entrance  by  land  from  Port 
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Orford,  before  the  close  of  the  year,  if  practicable,  and  to  make  a  reconnaissance  and  soundings 
so  as  to  fully  determine  the  character  of  the  river  as  a  harbor  of  entrance. 

Hydrographic  reconnaissance  of  Gray1  s  harbor ,  W.  T. — In  laying  out  the  programme  for  the 
season's  operations  in  this  section,  it  was  expected  that  the  only  field  party  for  which  the 
means  are  available  might  probably  complete  the  special  duty  enjoined,  in  connection  with  the 
survey  for  the  commissioner  on  the  northwestern  boundary,  in  time  to  admit  of  taking  up  the 
triangulation  and  topography  of  Gray's  harbor  within  the  present  surveying  year.  This 
expectation,  in  consequence  of  the  unfavorable  weather,  which,  as  already  stated  at  the  outset 
of  this  chapter,  interfered  materially  with  field  progress  in  the  northern  part  of  the  section, 
has  not  been  met,  and  the  basis  of  the  hydrography  is  yet  wanting.  The  impediments  referred 
to  being  within  the  knowledge  of  Commander  Alden,  a  visit  was  made  to  the  harbor  in  the 
steamer  Active,  and  such  an  examination  conducted  as  could  be  made  in  advance  of  the  close 
determination  of  points  along  the  shores  by  the  land  party.  In  allusion  to  his  reconnaissance 
Commander  Alden  says:  “The  result  shows  that  the  harbor  has  a  bar  over  which  can  be 
carried  from  two  and  a  half  to  three  and  a  half  fathoms  of  water.  It  was  tolerably  smooth 
during  the  flood,  but  when  the  ebb  tide  made  the  sea  broke  entirely  across  the  entrance.  The 
soundings  made  inside  correspond  very  closely  with  those  on  the  chart  of  the  U.  S.  Exploring 
Expedition ;  and  it  would  seem,  as  there  is  no  bar  laid  down,  that  the  survey  just  referred  to 
was  not  carried  quite  out  to  it,  or  that  there  has  been  an  important  change  since  it  was  exe¬ 
cuted  in  1841." 

Hydrography  of  the  Gulf  of  Georgia ,  W.  T. — The  following  statistics  represent  the  supple¬ 
mentary  work  executed  for  the  northwest  boundary  commissioner  by  the  hydrographic  party 
under  Commander  Alden,  in  the  steamer  Active  : 


Miles  run  in  sounding .  105 

Angles  measured .  366 

Casts  of  the  lead .  967 


Tidal  observations. — One  of  the  self-registering  gauges  in  the  general  charge  of  Lieut.  G.  H. 
Elliot,  U.  S.  Engineers,  as  stated  under  the  head  of  Section  X,  has  been  kept  in  working  order 
at  Astoria,  and  the  series  from  it  continues  to  give  satisfactory  results. 

OFFICE-WORK. 

The  Coast  Survey  Office  in  Washington  city  has,  during  the  year,  remained  under  the  charge 
of  Captain  W.  R.  Palmer ,  U.  8.  Topographical  Engineers ,  who  has,  as  usual,  administered  it 
efficiently  and  acceptably.  In  the  intervals  of  his  absence,  the  duties  devolving  on  him  were 
discharged  by  Lieutenant  A.  P.  HiU,  U.  8.  A.y  whose  connection  with  the  office  and  efficiency 
as  general  assistant  have  been  referred  to  in  my  previous  annual  reports. 

The  report  of  Captain  Palmer,  given  in  Appendix  No  17,  and  accompanied  by  detailed  state¬ 
ments  from  the  chiefs,  of  the  several  office  divisions,  show  the  occupation  of  the  persons  engaged 
in  them  within  the  year,  and  the  scope  and  relation  of  the  office  as  connected  with  the  field¬ 
work  of  the  survey.  No  change  has  been  made  in  the  allotment  of  the  material  received  from 
the  field,  the  past  working  of  the  divisions,  as  organized  several  years  ago,  having  continued  to 
meet  the  requirements  of  the  survey  and  the  calls  incident  thereto.  In  the  order  in  which 
the  office  divisions  have  been  heretofore  named,  summary  notices  are  here  appended  of  the 
employments  in  each. 

Computing  division. — Under  the  charge  of  Assistant  Charles  A  Schott ,  this  division  has  fully 
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sustained  its  efficiency.  The  distribution  of  work  done  is  set  forth  in  his  report  appended 
to  that  of  the  assistant  in  charge  of  the  office  (Appendix  No.  17,)  as  are  also  those  relating  to 
the  other  office  divisions. 

In  addition  to  his  general  duties,  Mr.  Schott  has  continued  the  discussion  of  the  secular 
change  in  the  magnetic  declination,  and  has  furnished  another  contribution  (Appendix  No.  17) 
to  our  knowledge  on  that  interesting  subject.  The  computations  made  in  the  division  have 
been  performed  as  follows : 

Assistant  T.  W.  Werner  has  been  employed  in  reducing  from  the  records  of  triaftgulations 
and  latitude  observations;  Mr.  Eugene  NuUy  on  latitudes,  azimuth,  and  time  observations • 
Mr.  James  Main  on  azimuth,  latitude  and  revisions,  and  on  computations  connected  with  the 
determination  of  the  magnetic  elements;  Mr.  G .  Rump/  on  triangulations  and  the  computa¬ 
tion  of  geographical  positions,  and  also  in  reducing  magnetic  observations;  Mr.  J.  Wiessner  on 
triangulations,  until  his  resignation  on  the  1st  of  April;  Mr.  W.  D.  Storks  on  reductions  of 
triangulations,  and  in  preparing  the  list  of  geographical  positions  which  accompanies  this 
report;  Mr.  J,  T.  Hoover  in  clerical  and  miscellaneous  duties;  and  R.  Freeman  in  making 
duplicates  of  field  and  office  records. 

Tidal  Division. — The  labors  of  this  division,  which  have  been,  as  heretofore,  conducted  by 
Assistant  L.  F.  Pourtcdes ,  are  stated  in  the  Appendix  before  referred  to,  with  the  names  of 
the  persons  employed. 

Mr.  Pourtales  has  continued  incidentally  the  investigation  of  specimens  of  soundings,  and 
has  made  developments  of  much  interest  in  this  branch  of  research. 

The  force  in  the  division  has  been  employed  as  follows:  Mr.  R.  S.  Avery  on  discussions 
relative  to  a  generalization  of  results  from  the  Boston  tidal  observations;  Mr.  S.  Walker  in 
verifying  tidal  records  and  corresponding  with  the  observers;  Mr.  J.  Doumes  in  graphical 
decompositions,  reductions,  and  comparisons;  and  M.  Thomas  and  8.  D.  Pendleton  have  been 
employed  in  miscellaneous  reductions. 

Sub- Assistant  C.  FendaU  and  Messrs.  J.  GiUiss ,  R.  E.  Evans ,  0.  Hinrichs ,  P.  H.  Donegan, 
and  A.  W.  King  served  temporarily  in  this  division  during  part  of  the  year. 

Drawing  Division. — Until  the  end  of  June  this  division  remained  in  charge  of  Lieut.  J.  C. 
TidbaR ,  U.  8.  A.,  and  his  effective  supervision  is  referred  to  in  the  report  of  Lieut.  Thomas 
Wilson ,  U.  8.  A.j  under  whose  direction  the  duties  have  been  carried  on  since  that  date.  The 
distribution  of  work  has  been  as  follows:  Assistants  W.  M.  G.  Fairfax  and  M.  J.  McClery  on 
reductions  of  topography,  the  latter  also  in  making  additions  to  the  Congress  map;  Mr.  A. 
Boschke  on  projects;  Mr.  A.  Lindenkohl  on  reductions,  projections,  and  verification;  Mr.  A. 
Balbach ,  during  part  of  the  season,  on  hydrographic  reductions,  and  now  on  general  duty  as 
draughtsman  in  the  hydrographic  division ;  Mr.  E.  Hergesheimer  on  verification  and  hydrographic 
reductions;  Mr.  W.  P.  Sc'wlz  on  reductions  of  various  kinds,  progress  sketches,  projects,  and 
projections;  Mr.  L.  D.  Williams  on  fine  reductions  and  verification;  Mr.  A.  Strausz  on  soundings 
for  charts;  Mr.  W.  T.  Martin  on  topographical  drawing;  Mr.  P.  Witzel  on  projections  and 
preliminary  charts;  Mr.  S.  B.  Linton  on  lettering,  and  in  making  additions  to  the  progress 
sketches;  Mr.  F.  Fairfax  on  general  topography  and  tracings;  and  Mr.  B.  Hooe  and  Artificer 
J.  A.  Campbell  on  tracings  generally. 

Engraving  Division. — The  duties  of  this  division  were  conducted  by  Lieut.  Rufus  Saxton, 
U.  S.  A.,  until  the  1st  of  April.  Since  that  date  the  division  has  been  temporarily  in  charge 
of  Mr.  Edward  Wharton. 

The  allotment  of  work  to  the  engravers  regularly  employed  has  differed  but  little  from  that  of 
14 
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last  year.  Mr.  O.  McCoy  has  been  engaged  on  topography  and  views  for  charts;  Mr.  F.  Dawk* 
worth ,  until  within  a  short  period  before  his  death,  on  topography;  Mr.  John  Knight  on  first-class 
lettering;  Messrs.  A .  RoUe,  J.  Enthoffer,  and  A.  SengteUer ,  on  topography;  Mr.  G.  JB.  Metzeroth 
on  topography,  views,  and  sanding  for  charts;  Messrs.  A.  Blondeau  and  W.  Phillips  on  topog¬ 
raphy;  Mr.  H.  S.  Barnard  on  sanding  for  charts;  Mr.  J.  C.  Kondrup  on  first-class  outlines, 
letters,  and  figures;  Mr.  H.  C.  Evans  on  topography  and  sanding;  Mr.  J.  V.  N.  Throop  on 
letters  and  figures  for  harbor  and  preliminary  charts;  Mr.  A.  Maedd  on  topography  and  sanding 
for  harbor  and  river  charts ;  Mr.  A.  Petersen  on  letters  and  figures,  as  also  Messrs.  E.  A.  Maedd , 
W.  Langran ,  and  W.  Ogilvie;  Mr.  R.  F.  Bartle  on  topography  and  sanding;  and  Messrs.  F.  W. 
Benner ,  W.  A.  Thompson,  and  E.  H.  Sipe ,  on  progress  and  other  sketches,  and  miscellaneous 
work. 

Electrotype  and  Photograph  Division. — The  report  of  Mr.  Charge  Mathiot ,  subjoined  to 
that  of  the  assistant  in  charge,  in  Appendix  No.  17,  gives  in  detail  a  statement  of  the  work  done 
in  the  division  within  the  year.  In  addition  to  his  regular  duties,  Mr.  Mathiot  has  made 
numerous  trials,  resulting  at  length  in  the  successful  application  of  the  photographic  process 
as  a  substitute  for  hand  reductions  for  the  engraver.  I  have  already  stated  at  more  length  the 
progress  made  in  this  important  branch  of  the  service  in  the  introduction  of  this  report.  In 
all  the  labors  of  the  division  Mr.  Mathiot  was  assisted  by  Mr.  David  Hinkle ,  whose  application 
to  its  various  duties  are  specially  mentioned  in  the  report  already  referred  to. 

Miscellaneous  Division. — Under  this  head  are  classed  the  printing  and  distribution  of  maps 
and  charts,  and  the  distribution  of  the  office  complement  of  the  annual  reports.  The  report  of 
Lieut.  J.  R.  Smead ,  U.  S.  A .,  who  took  charge  on  the  detachment  from  the  Coast  Survey  of 
Lieut.  J.  P.  Roy ,  U.  S.  A .,  in  last  June,  shows  that  the  activity  required  in  this  division  has 
been  fully  kept  up.  Over  fifteen  thousand  copies  of  various  charts  have  been  distributed 
during  the  year,  and  an  aggregate  of  six  thousand  eight  hundred  and  seventeen  copies  of  the 
annual  reports  and  accompanying  sketches. 

Lieut.  Smead  has  been  assisted  by  Mr.  V.  E.  King ,  who  also  performs  clerical  duty  in  the 
office  of  the  assistant  in  charge. 

The  printing  has  been  performed,  as  heretofore,  by  Mr.  J.  Ruiherdale ,  aided  by  Mr.  J. 
Barrett. 

Mr.  F.  Holden  continued,  until  near  the  close  of  the  present  surveying  year,  on  duty  in  the 
map  room,  and  was  employed  in  backing  and  preparing  paper  to  be  used  as  projections  for 
plane-table  and  hydrographic  sheets.  This  duty,  since  the  1st  of  September,  has  been  per¬ 
formed  by  Mr.  W.  Mertz. 

The  space  required  for  the  constant  additions  to  the  archives  of  the  survey  is  referred  to  by 
the  assistant  in  charge  as  being  yet  unprovided  for.  Part  of  the  inconvenience  felt  arises  from 
the  risk  of  transferring  for  deposit  the  original  maps  and  charts  to  any  but  a  thoroughly  fire¬ 
proof  building. 

In  the  carpentry,  the  various  calls  and  requirements  incidental  to  the  work  of  the  survey 
have  been  met  as  usual.  The  labors  of  the  shop,  which  have  been  conducted,  as  heretofore, 
by  Mr.  A.  Yeatman,  are  Stated  in  detail  in  the  report  of  the  assistant  in  charge  of  the  office, 
as  are  also  those  of  the  instrument  shop,  in  which  the  work  is  directed  by  Mr.  J.  Vierbuchen. 

Captain  Palmer  specially  commends  the  zeal  and  ability  of  his  principal  clerk,  A.  W.  Bus¬ 
sed,  esq. 
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Assistant  L.  F.  Pourtales ,  in  charge  of  the  tidal  division,  and  Professor  W.  P .  Trowbridge , 
whose  duties  connected  with  the  preparation  of  a  portion  of  the  records  for  publication  have 
been  before  alluded  to,  have  rendered  acceptable  assistance  in  certain  special  discussions  con¬ 
ducted  under  my  immediate  direction. 

Commander  S.  S.  Lee,  U.  8.  N.,  took  charge  of  the  hydrographic  division  of  the  office  on  the 
1st  of  September,  and  has  discharged,  also,  the  duties  of  hydrographic  inspector,  attending  to 
the  repairs  and  outfit  of  the  vessels  used  by  all  the  parties  of  the  survey.  The  knowledge 
possessed  by  Commander  Lee  of  construction  and  equipment  has,  under  the  general  rules  and 
arrangements  adopted  first  at  the  suggestion  of  Lieutenant  Maffitt,  introduced  an  efficiency  into 
this  branch  of  the  service  which  insures  for  the  future  decided  economy.  Mr.  A.  Balbaeh  has 
assisted  in  the  hydrographic  division  as  clerk  and  draughtsman. 

I  have  only  to  reiterate  the  expression  of  the  opinion  which  I  entertain  of  the  great  value  of 
the  services  of  Samuel  Hein,  esq.,  general  disbursing  agent  of  the  Coast  Survey,  and  of  those 
of  the  principal  clerk  in  the  Superintendents  office,  W.  W .  Cooper,  esq. 

Respectfully  submitted  by 

A.  D.  BACHE, 

Superintendent  United  States  Coast  Survey . 

Hon.  Howell  Cobb, 

Secretary  of  the  Treasury . 
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APPENDIX. 


APPENDIX  No.  1. 


Distribution  of  the  parties  of  the  Coast  Survey  upon  the  coast  of  the  United  States  during  the 

surveying  season  of  1858-  59. 


Limits  of  sections. 

Parties. 

Operations. 

Persons  conducting  opera¬ 
tions. 

Localities  of  operations. 

Section  I. 

From  Passamnquod 
dy  bay  to  Point 
Judith,  including 
the  coast  of  Maine, 
New  Hampshire, 
MassaGb  use  tts,  and 
Rhode  Island. 

No.  1 

Primary  triangula¬ 
tion,  astronnmi 
cal  and  magnetic 
observations. 

A.  D.Bache,  Superintendent; 
0.  W.  Dean,  assistant ; 
Edward  Goodfellow,  sub- 
assistant  ;  R  E.  Halter, 
aid  ;  H.  W.  Bach  *,  aid. 

Howard  and  Cooper  stations,  Washington 
county.  Me  ,  occupied,  and  Chamcook, 
N.  B  ,  for  extending  the  primary  trian¬ 
gulation  acr<  rss  the  non  heastern  bound¬ 
ary.  Geodetic  observations  completed 
at  the  three  stations,  with  determina¬ 
tions  of  latitude,  azimuth,  and  the 
magnetic  elements  at  Howard  and 
Cooper. 

2 

C.  0.  Bou telle,  assistant ; 
C.  H.  Boyd,  aid. 

Reconnaissance  and  selection  of  stations 
for  the  secondary  triangulation  of  Pas- 
samaquoddy  bay,  erection  of  signals 
for  piimary  triangulation,  and  con¬ 
nection  of  the  Epping  base  with  ad¬ 
jacent  stations,  (bee  also  Section  Y.) 

3 

Secondary  triangu¬ 
lation. 

J.  A.  Sullivan,  sub-asBistant ; 
R.  M.  Stiles,  aid ;  J.  D. 
Bradford,  aid. 

Stations  occupied  in  the  secondary  trian¬ 
gulation  of  Penobscot  bay,  below  the 
primary  line  “  Bagged  Mount— Isle  au 
Haut,”  and  signa  s  erected  for  continu¬ 
ing  work  northward  towards  tbe  head 
of  the  bay.  (See  also  Section  VI. ) 

4 

Secondary  triangu¬ 
lation. 

F.  P.  Webber,  sub-assistant ; 
J.  Kincheloe,  aid. 

Triangulation  continued  from  Damaris- 
cotta  river,  and  over  Muscongus  bay 
and  sound,  connecting  eastward  with 
stations  in  the  lower  part  of  Penob¬ 
scot  bay.  (See  also  Section  V.) 

5 

Topography . . 

W.  H.  Dennis,  sub  assistant ; 
J.  L.  Tilghman,  aid. 

Detailed  survey  of  Wiscasset,  Me.,  and  itB 
environs,  and  topography  of  the  oppo¬ 
site  shore  of  Wiscasset  bay,  including 
part  of  the  Edgecombe  quarries.  (See 
also  Section  IX ) 

6 

Topography . 

R.  M.  Bache,  assistant ;  W. 

S.  Edwards,  sub-assistant. 

Plane-table  survey  of  Bath,  Maine,  and 
detailed  topography  continued  on  the 
shores  of  Kennebec  river  and  Merry- 
meeting  bay. 

7 

Topography . 

A.  W.  Longfellow,  assistant ; 
A.  S.  Wadsworth,  assist¬ 
ant  ;  James  Gilliss,  aid. 

Details  of  the  shores  of  Casco  bay,  from 
and  including  the  Presumpscot  river, 
northward  to  Prince’s  Point,  and  sur¬ 
vey  of  the  interior  on  Cousin’s,  Long, 
Great  Jebeig,  Hope,  Crotch,  and  Jew¬ 
ell’s  islands,  east  of  Portland  harbor. 
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APPENDIX  No.  1-^— Continued. 


Limits  of  sections. 

Parties. 

Operations. 

Persons  conducting  opera¬ 
tions. 

Localities  of  operations. 

Section  I — 
(Continued.) 

No.  8 

Topography . 

C.  Feudal! ,  sub-assistant.... 

Plane-table  survey  of  the  coast  of  Maine, 
from  Prout’s  Neck,  southward  and 
westward,  to  Kennebunk  river,  inclu¬ 
ding  the  shores  of  Saco  bay,  and  de¬ 
tailed  survey  of  the  Isles  of  Shoals. 

9 

Topography . 

A.  M.  Harrison,  assistant ;  P. 
C.  F  West,  sub-assistant ; 
A.  W.  Thompson,  aid. 

Topography  of  Barnstable  harbor  com¬ 
pleted,  and  the  survey  of  Ca|»e  Cod 
peninsula  in  that  vicinity  extended 
from  West  Barnstable  eastward  to 
North  Dennis,  including  Yarmouth, 
Barnstable,  and  Pond  Village. 

10 

Hydrography . 

Lieut.  Comg.  John  Wilkin¬ 
son,  U.  S.  N.,  assistant. 

' 

In  shore  hydrography  extended  from 
Cape  Newag.enand  Damiscove  island, 
south waid  and  westward,  to  Cape 
Small,  outride  of  Kennebec  entrance, 
and  Boundings  completed  abreast  of 
and  between  Portland  Light  and  Green 
island,  Casco  bay.  Rocks  determined 
in  position,  and  off-shore  soundings 
carried  from  Cape  Elizabeth  south¬ 
ward  to  Nausett  Centre  Light,  Cape  Cod. 

11 

Hydrography . 

Lieut  Comg.  Alexander 
Murray,  U.  8.  N.,  assistant; 
C.  Feudall,  sub-assistant 

Soundings  completed  in-shore  from  Cape 
Elizabeth,  southward  and  westward, 
to  Cape  Porpoise,  Me.  Deep-sea  line 
carried  from  Cape  Ann,  across  Cashe  s 
ledge,  to  Real  island,  and  thence  by 
traverses,  westward,  across  the  coast  of 
Maine  to  Cape  Elizabeth.  Be  examina¬ 
tion  made  in  Salem  and  Boston  harbors, 
Massachusetts.  (See  also  8ection  IV.) 

12 

Tidal  observations. 

T.  E.  Ready  _ _ 

Record  kept  with  self-registering  tide- 
gauge  at  U.  8.  navy  yard,  Charlestown, 
Massachusetts. 

i 

Ruction  II. 

13 

Magnetic  observa¬ 
tions. 

Charles  A.  Schott,  assistant ; 
J.  L.  Tllghman,  aid. 

Determination  of  the  magnetic  declina¬ 
tion,  dip,  and  intensity  at  Portland, 
Me.,  and  Portsmouth,  N.  H  ;  at  New- 
buryport  and  Ipswich,  Mass  ;  at  Glou¬ 
cester,  Thompson  (primary  triangula¬ 
tion  station.)  Rockport,  and  Annis 
Squam,  on  Cape  Ann.  (See  also  Sec¬ 
tion  11.) 

From  Point  Judith 
to  Cape  Henlo- 
peo, including  the 
coast  of  Connecti¬ 
cut,  New  York, 
and  New  Jersey, 
and  th»  shores  of 
Pennsylvania  and 
Delaware. 

No.  1 

Triangulation - 

Edmund  Blunt,  assistant ; 
Lieut.  W.  R.  Terrill,  U.  S. 
A. ,  H8si8tant ;  G.  H.  Bag- 
well,  sub-assistant ;  Bufus 
King,  jr.,  aid. 

Triangulation  of  Hudson  river,  from  a 
station  near  Hudson  northward  to  New 
Baltimore,  and  determination  of  nume¬ 
rous  points  in  the  vicinity  of  Yonkers, 
for  plane-table  purposes. 

2 

Topography  -  .  -  -  -  - 

H.  L.  Whiting,  assistant ; 
John  Meehan,  sub-assist¬ 
ant  ;  N.  8.  Finney,  sub-as¬ 
sistant. 

Detailed  topography  completed  on  both 
sides  of  Hudson  river,  between  8puy  ten 
Dnyvel  creek  and  Hastings  ;  and  also 
north  and  south  of  Tarrytown.  N.  Y. 
including  Yonkers,  Upper  and  Lower 
Nyack,  the  Palisades,  and  Piermont 

vrvo  wr“;  ••  •••• 

i 

3 

Tonography -  . . 

F.  W.  Dorr,  sub-assistant; 
C.  Bock  well,  aid ;  McLane 
Tilton,  aid. 

Supplementary  details  of  topography  in 
the  vicinity  of  South  Jamaica,  L.  I., 
Morrisauia,  Brooklyn,  Williamsburg, 
High  Bridge,  and  Hudson  City,  for  the 
plane-table  survey  of  New  York  har¬ 
bor.  (See  also  8ection  VI.) 

A vrvo  wrMJ  ••••  •• 
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Limits  of  sections. 

Parties. 

Operations. 

Persons  conducting  opera¬ 
tions. 

Localities  of  operations. 

Section  II — 
(Continued.) 

No.  4 

Hydrography . 

Lieut.  Comg.  T.  A.  Craven, 
U.  S.  N.,  assistant. 

Re-examination  and  development  of 
changes  in  the  vicinity  of  the  Battery 
Shoal,  New  York  harbor.  (See  also 
Section  VI.) 

5 

Tides  and  currents. 

H. Mitchell,  assistant;  W. 
T.  Bright,  aid. 

Development  of  the  sub-currents  tra¬ 
versing  the  waters  of  New  York  harbor. 

6 

Tidal  observations  - 

R.T.  Bassett . . 

Series  kept  with  self-registering  tide-gauge 
at  Governor’s  island,  (New  York  har¬ 
bor,)  and  with  the  box-gauge  at  Brook¬ 
lyn,  L.  L 

SncmoN  III. 

7 

Magnetic  observa¬ 
tions. 

Charles  A.  Schott,  assistant ; 
J.  L.  Tilghman,  aid. 

Determination  of  the  magnetic  declina¬ 
tion,  dip,  and  intensity,  at  Hartford, 
Conn.;  Springfield,  Chesterfield,  and 
Deerfield,  Mass.;  and  Rutland,  Vt. 
(8ee  also  Section  I.) 

From  Cape  Henlopen 
to  Cape  Henry,  in¬ 
cluding  the  coast  of 
part  of  Delaware, 
and  the  coast  of 
Maryland  and  part 
of  Virginia. 

No.  1 

Triangulation  .  .  . . . 

John  Farley,  assistant _ 

Reconnaissance  made  and  signals  erected 
for  extending  work  on  the  Potomac 
river  from  Piney  Point  upwards,  to  in¬ 
clude  Britton’ 8  bay ;  triangulation  of 
Hampton  Roads  completed  and  con¬ 
nected  with  the  main  series  on  Chesa¬ 
peake  bay,  and  base  measured  near 
Claremont,  Va. ,  for  verifying  the  trian¬ 
gulation  of  James  river. 

* 

2 

Triangulation  and 
topography. 

Charles  Ferguson,  sub-assist¬ 
ant. 

8urvey  of  the  main  shore  and  islands  in 
Chincoteague  bay,  Md.  and  Va.,  com¬ 
pleted,  and  points  determined  for  ex¬ 
tending  the  topography  northward  into 
Sinepuxent  bay.  (8ee  also  Section  VI.) 

3 

Topography.  •  ..... 

I.  Hull  Adams, assistant  .... 

Shore-line  of  the  Patuxent  river,  Md., 
traced  from  Holland’s  Point  upwards 
to  Hall’s  creek,  nearly  completing  the 
preliminary  survey.  Shores  of  the  St. 
Mary’s  river,  Md.,  traced  from  its  en¬ 
trance  northward  to.  Warehouse  Point, 
including  the  adjacent  parts  of  St. 
Inigo’s  and  Carthagena  creeks. 

4 

Tnnnpra.nh  y  _ 

John  Seib,  assistant _ 

Topography  of  Milford  Haven,  and  Horn 
and  Winter  harbors,  on  the  western 
shore  of  Chesapeake  bay,  completed. 
(See  also  Section  V.) 

5 

TonocrraDhv ......  . 

I.  Hull  Adams, assistant.... 

Shore-line  traced  between  Westover  and 

Little  Brandon,  completing  the  prelimi¬ 
nary  survey  of  James  river,  Va. 

6 

Hydrography  ..... 

Commander  W.  T.  Muse, 
U.  S.  N.,  assistant. 

Hydrography  of  the  Patuxent  river,  Md., 
extended  from  Holland’s  Point  upwards 
to  Hall’s  creek,  and  that  of  the  St. 
Mary '8  river,  Md.,  from  its  entrance 
to  Comb’s  wharf;  soundings  made  be¬ 
tween  Coggin’s  Point  and  Little  Bran¬ 
don,  completing  the  hydrography  of 
James  river,  Va.,  and  supplementary 
work  done  in  Big  and  Little  Annemes- 
sex  rivers  to  complete  the  hydrography 
of  Tangier  sound. 

7 

Tidal  observations  • 

M.  C.  King ........... _ 

Self-registering  gauge  kept  in  operation 
at  Old  Point  Comfort,  Va.  Series  con¬ 
tinued  with  the  self-registering  tide- 
gauge  at  the  U  S.  navy  yard,  Wash¬ 
ington,  D.  C. 
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limits  of  sections. 

Parties. 

Operations. 

Persons  conducting  opera¬ 
tions. 

SicnoN  17. 

From  Cape  Henry  to 

No.  1 

Primary  triangula- 

Captain  T.  J.  Cram,  U.  S. 

Cape  Fear,  includ- 

tion. 

Topographical  Engineers, 

ing  part  of  thecoast 

assistant. 

of  Virginia  and  N. 

Carolina. 

2 

Triangulation  ..... 

A.  S.  Wadsworth,  assistant . . . 

3 

Topography . . 

John  Meehan,  sub-assistant ; 

i 

F.  R.  Hassler,  aid 

4 

Hydrography . 

Lieut.  Comg.  Alexander 

Murray,  U.  S.  N.,  assist- 

ant. 

Section  V. 

* 

From  Cape  Fear  to  St. 

No.  1 

Astronomical  and 

A.  D.  Bache,  Superintend- 

Mary's  river,  in- 

magnetic  obser- 

ent ;  G.  W.  Dean,  assist- 

eluding  the  coast 

vations. 

ant ;  Edward  Goodfellow, 

of  South  Carolina 

sab-assistant ;  McLane  Til¬ 

and  Georgia. 

ton,  aid ;  W.  H.  Oden- 

heimer,  aid. 

2 

Triangulation  and 

C.  P.  Bolles,  assistant;  0. 

topography. 

Hinrichs,  aid. 

3 

Astronomical  and 

C.  0.  Bou telle,  assistant ; 

magnetic  obser¬ 

Lieutenat  Thomas  Wilson, 

vations,  and  sec¬ 

U.  8  A.,  assistant;  W.  S. 

ondary  triangu- 

Edwards,  sub-assistant;  C. 

lation. 

H.  Boyd,  aid. 

Secondary  and  ter¬ 

F.  P  Webber,  sub  assistant ; 

tiary  triangula¬ 

J.  Kincheloe,  aid. 

tion. 

5 

Topography . 

John  Seib,  assistant  ;  C. 

Rockwell,  aid. 

Localities  of  operations. 


Reconnaissance  and  erection  of  signals  at 
primary  stations  for  the  triangulation 
of  Pamplico  sound,  N.  C  ,  and  its  con¬ 
nection  with  the  base  on  Bodies  island. 

Remeasurement  of  triangulation  in  the 
vicinity  of  Federal  Point,  (Cape  Fear 
entrance,)  and  connection  with  a  base 
of  verification  on  Smith’s  island,  with 
a  station  at  Smithville,  and  with  Fort 
Caswell,  N.  C.  (Bee  also  Section  I.) 

Topographical  survey  completed  from 
Lynn  Haven  bay  and  Cape  Henry 
southward  into  Currituck  sound,  N.  C., 
including  Broad  bay,  North  bay,  Back 
bay,  Knott's  island,  and  intermediate 
details.  (See  also  8ection  II ) 

In-shore  hydrography  extended  from 
Bogue  inlet  southward  and  westward 
to  New  River  inlet,  coast  of  North 
Carolina ;  and  lines  of  soundings  run 
between  Cape  Henry  and  (Jape  Hatte- 
ras.  (See  also  Section  I  and  Gulf 
Stream.) 


Determination  of  latitude  and  azimuth 
at  Smithville,  N.  C.,  with  observa¬ 
tions  for  local  time,  and  the  magnetic 
elements.  (See  also  Section  I.) 


Triangulation  extended  from  Shallotte 
inlet  westward  to  Little  river,  N.  C  , 
and  shore  line  survey  contined  from 
Tubb’s  inlet  westward  to  the  southern 
boundary  of  North  Carolina. 

O  servations  for  latitude,  azimuth,  and 
local  time  at  Port  Royal  station,  S.  C  ; 
magnetic  elements  determined  at  the 
same  station.  Tripods  erected,  and 
lines  traced  for  primary  triangles  south 
and  west  of  the  Edisto  base.  Second¬ 
ary  triangulation  of  Beaufort,  Che- 
chensee,  and  Colleton  rivers,  S.  C. 
(See  also  Section  I.) 

Secondary  triangulation  from  the  Sapelo 
preliminary  base  southward,  across 
Doboy  and  Altamaha  sounds,  Georgia. 
Tertiary  triangulation  of  Sapelo  island, 
and  of  the  “  Inland  Passage"  between 
Altamaha  and  St  Simon's  entrance. 
(See  also  Section  I ) 

Shore-line  survey  from  St.  Helena  sound 
to  Savannah  river,  Ga. ,  including  the 
Hunting  islands,  Eding’s  hlaDd,  the 
shores  of  Port  Royal  sound,  with  the 
entrances  of  Beaufort,  Broad,  Che- 
chessee,  and  Colleton  rivers,  Foot 
Point,  Hilton  Head  island,  May  river, 
and  the  shores  of  Calibogue  sound. 
(See  also  Section  III.) 
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Limits  of  sections. 
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Operations. 

Persons  conducting  opera¬ 
tions. 

Localities  of  operations. 

Section  V — 
(Continued  ) 

No  6 

Topography.. . 

H  S.  Du  Val  sub* assistant ; 
J.  D.  Bradford,  aid. 

Topography  of  St  Catharine's  sound,  Ga. , 
and  of  Beir  river,  connecting  it  with 
Ossabaw,  and  including  the  entrances 
of  the  Medway  and  Noith  Newpurt 
rivers,  and  the  outer  shores  of  Ossa¬ 
baw  and  8t  Catharine's  islands,  adja¬ 
cent  to  the  entrance  of  the  sound. 

7 

Hydrography  _ _ 

Lient.  Corag.  J.  P.  Bank- 
head,  U.  8.  N.,  assis¬ 
tant. 

In-shore  soundings  completed  from  Cape 
Fear  entrance  southward  and  westward 
to  Tubb's  inlet,  N.  C  ;  and  off  shore 
hydrography  extended  between  Cape 
Fear  and  Charleston  harbor,  with 
observations  on  the  ocean  current 
southward  of  Cape  Fear.  Hydrogra¬ 
phy  of  Bull’s  bay,  8.  C  ,  completed, 
and  the  inland  pas-age  from  it  sounded 
southward  to  Caper's  islaud. 

8 

Hydrography . 

Lieut.  Comg.  C.  M.  Faunt 
leroy,  U.  8.  N.,  assistant. 

Resurvey  of  the  channels  leading  into 
Port  Royal  sound,  8  C..  including 
Joiner's  bank,  off  Hilton  Bead  island, 
and  the  hydrography  of  the  Chechessee 
and  Colleton  rivers,  abreast  of  Foot 
Point.  Soundings  completed  in  the 
approaches  and  on  the  bar  of  Sapelo 
sound,  Ga.  (See  also  Section  II.) 

9 

Tidal  observations. 

W.  B.  Herron . 

Series  continued  at  the  custom-house 
wharf,  Char  eston,  8.  C.,  with  the 
self-registering  tide-gauge. 

10 

Inspection  _ _ _ 

A.  D  Bache,  superintendent. 

Gulf  Stream . . 

Hydrography . 

i 

I 

Lieut.  Comg.  T.  A.  Craven, 
U.  8.  N.,  assistant;  Lieut. 
Comg.  Alexander  Mur¬ 
ray,  U.  8.  N- ,  assistant ; 
Lieut.  Comg.  T.  B. 
Huger,  U.  8.  N.,  assistant. 

Soundings  made  for  depth  and  tempera¬ 
ture  across  the  stream  from  Carysfort 
light-house  and  Sombrero  key,  and 
the  line  verified  between  Tortugas 
and  Havana  Deep-sea  soundings 

made  in  the  axis  of  the  stream  be¬ 
tween  Cape  Lookout  an<t  Cape  Hat- 
terns  (See  also  Sections  I,  V,  VII, 
and  VIII ) 

Section  VI. 

From  St.  Mary’s  river 
to  St.  Joseph's  bay. 
including  the  east¬ 
ern  and  part  of  the 
western  coast  of 
Florida  peninsula, 
with  the  Florida 
reefs  and  keys. 

1 

Triangulation . 

Captain  M.  L.  Smith,  U.  8. 
Topographical  Engineers, 
assihtant  ;  J.  8.  Bradford, 
aid  ;  W.  H  Gardner,  aid; 
J.  C.  Young,  aid,  (part 
of  season.) 

Air-line  triangu'ation  between  Feman- 
dina  and  Cedar  Keys  extended  from 
Padgett's  Station  southward  and  west¬ 
ward  to  Waldo,  and  plane -table  survey 
of  the  tract  of  country  included. 

2 

1 

Triangulation . 

Benjamin  Huger,  jr.,  sub¬ 
assistant;  Rufus  King,  jr., 
aid. 

1 

Preliminary  base  measured  near  St, 
Augustine,  Florida,  aud  triangulation 
extended  twenty  miles  northward 
along  the  coast,  embracing  also 
Noitb  river;  signals  erecte  1  for  con¬ 
tinuing  the  work  southward. 

. 

3 

Triangulation . 

I 

J.  A.  SullivAn,  sub-assistant; 
R.  M.  Stiles,  aid. 

Measurement  of  a  preliminary  base  at 
Indian  River  inlet.  K1  >rida,  and  erec¬ 
tion  of  signals  for  triangulation  n  »rth 
and  sonth  of  Fort  Capron.  (See  also 
Section  1.) 
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limits  of  sections. 

Parties. 

Operations. 

Persons  conducting  opera¬ 
tions. 

Localities  of  operations. 

Sectioiv  VI — 
(Continued.) 

4 

Triangulation . 

Lieut.  A.  H.  Seward,  U.  8. 
A.,  assistant ;  Lieut.  W. 
Myers,  U.  S.  A. ,  assis¬ 
tant. 

Triangulation  extended  eastward  along 
the  inner  line  of  the  Florida  keys, 
from  lignum  Vitas  to  Pigeon  key. 

5 

Triangulation . 

Lieut.  W.  R.  Terrill,  U.  S. 
A.,  assistant;  C.  Fendall, 
sub-assistant;  C.  B..  Baker 
aid. 

Extension  of  work  in  Charlotte  harbor, 
Florida,  from  Captiva  Pass  northward 
to  Punta  Gorda.(See  also  Section  II.) 

6 

Topography  . . 

C.  T.  Xardella,  sub-assistant; 
F.  F.  Nes,  aid. 

Western  shores  of  Key  Biscayne  bay 
and  Card’s  sound,  Florida,  traced  from 
Shoal  point  southward  to  Clay  point. 
Topography  completed  on  the  western 
side  of  Key  Largo,  and  numerous 
patches  on  the  Florida  reef  surveyed, 
between  Lignum  Vitae  and  Oyster  key. 

7 

Topography . 

F.  W.  Dorr,  sub-assistant ; 
Charles  Ferguson,  sub¬ 
assistant. 

Plane-table  survey  of  Charlotte  harbor, 
Florida,  continued,  embracing  the 
western  side  of  Pine  island,  the  upper 
part  of  Sanibel  island,  and  Captiva 
and  La  Costa  islands,  extending  the 
work  northward  to  Boca  Grande.  (See 
also  Sections  II  and  III.) 

8 

Hydrography...... 

Ueut.  Comg.  T.  A.  Craven, 
U.  8.  N.,  assistant. 

Reconnaissance  line  from  Cape  Canaveral 
to  8t.  Lucie  inlet  — Soundings  on  the 
outside  of  Flotida  reef  continued  from 
Eagle  cove  eastward  to  Coffin’s  Patches. 
(Pee  also  Section  11  and  Gulf  Stream.) 

9 

10 

Tidal  observations. 

Inspection . 

G.  Wurdemann _ 

A.  D.  Bache,  superintendent 

Series  continued  with  self-registering 
guages  at  Fort  Clinch,  Tortugas,  Char¬ 
lotte  harbor,  and  Egmont  key, 
(Tampa.) 

SccriOH  VH. 

From  St.  Joseph's 
bay  to  Mobile 
bay,  including 
the  coast  of  west¬ 
ern  Florida  and 

1 

Triangulation  .... 

G.  H.  Bagwell,  sub- assistant; 
M.  0.  Hering,  aid. 

Triangulation  on  the  western  side  of  the 
Florida  peninsula  continued  from  Crys¬ 
tal  reef  southward,  to  include  the 
entrance  of  Chassahowitzka  river. 
(See  also  Section  II.) 

the  coast  of  Ala¬ 
bama. 

2 

Triangulation . 

Spencer  C.  McCorkle,  sub¬ 
assistant  ;  A.  W.  Thomp¬ 
son,  aid. 

Connection  made  by  triangulation  be¬ 
tween  St.  George’ 8  sound  and  St. 
Mark’s  harbor,  Fla.,  and  reconnais¬ 
sance  for  extending  work  eastward  to 
include  Ocilla  river. 

3 

Triangulation  ..... 

F.  H.  Gerdes,  assistant ;  G. 
U.  Mayo,  aid. 

Triangulation  carried  eastward  into  Santa 
Rosa  sound,  beyond  Little  Sabine 
bayou,  from  finished  limits  in  Pensa¬ 
cola  bay,  Fla.  (See  also  Section  VIII. ) 

4 

Topography . 

N.  S.  Finney,  sub-assistant ; 

J.  L.  Tilghman,  aid. 

Plane-table  survey  of  the  keys  and  shore¬ 
line  abreast  of  Crystal  reef,  Fla.,  ex¬ 
tended  southward  to  Homosassa  river, 
and  from  Chassahowitzka  river  south¬ 
ward  to  Raccoon  Point.  (See  also  Sec¬ 
tion  II.) 

5 

Topography . 

G.  D.  Wise,  assistant;  C.  W. 
Duval,  aid. 

Topography  of  St.  James’s  island,  Fla., 
nearly  completed,  with  the  opposite 
ahore  of  Ocklokonee  bay,  and  part  of 
the  shores  of  Dickerson’s  bay  in  the 
direction  of  St.  Mark's. 

15 
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Limits  of  sections. 

Parties. 

Operations. 

Persons  conducting  opera¬ 
tions. 

Section  VII — 

6  I 

Topography . . 

F.  H.  Gerdes,  assistant ;  G. 

(Continued.) 

U.  Mayo,  aid. 

7 

Hydrography . 

Lieut.  Comg.  T.  B.  Huger, 

U.  S.  N.,  assistant. 

8 

Hydrography . 

Lieut.  Comg.  J.  K.  Duer,  TJ. 

9 

l 

8.  N.,  assistant. 

Tidal  observations  . 

i 

Section  VIII. 

From  Mobile  bay  to 

No.  1  I 

Triangulation  and 

Stephen  Harris,  sub-assist- 

Vermilion  bay,  in- 

topography. 

ant ;  R.  B.  Halter,  aid ; 

eluding  the  coast 
of  Alabama  and 

H.  W.  Bacbe,  aid. 

Mississippi,  and 
part  of  the  coast 

of  Louisiana. 

2 

Triangulation  and 

F.  H.  Gerdes,  assistant;  G. 

topography. 

U.  Mayo,  aid. 

3 

! 

^  ToDograDhv  --  .... 

W.  8.  Gilbert,  sub-assistant ; 
R.  E.  Evans,  aid,  (part  of 

season.) 

4 

Triangulation  and 

F.  H.  Gerdes,  assistant;  J.  G. 

topography. 

Oltmanns,  sub-assistant. 

5 

Hydrography . 

Lieut  Comg.  T.  B.  Huger, 

U.  S.  N.,  assistant. 

6 

hydrography . 

W.  S.  Gilbert,  sub-assistant.. 

Localities  of  operations. 


Plane-table  survey  within  the  season's 
triangulation,  including  Santa  Rosa 
island  east  and  west  of  Little  Sabine 
bayou,  and  part  of  the  Live  Oak  plan¬ 
tation  on  the  opposite  shore  of  Santa 
Rosa  sound.  (See  also  Section  Vlil.) 

Re-examination  of  the  channels  leading 
into  the  harbor  at  Cedar  Keys,  Fla. 
(See  also  Section  VUI.) 

Hydrography  of  the  eastern  entrance  to 
St.  George's  sound,  Fla.,  including  the 
new  channel  passing  Dog  island.  Ad¬ 
ditional  soundings  made  inside  and 
abreast  of  the  West  Pass.  (See  also 
Section  IX. ) 

Series  continued  with  self-registering  tide- 
gauge  at  Cedar  Keys,  and  observations 
recorded  by  a  self-registering  gauge  at 
the  U  8.  navy  yard,  Warrington,  Fla. 


Triangulation  from  Sand  Fly  station 
southward  and  westward  along  the 
shores  of  Isle  an  Breton  sound  to  Point 
Fortune,  La.,  and  shore-line  of  keys 
traced  within  the  same  limit*. 


Tertiary  triangulation  of  Pass  k  Loutre 
and  Southeast  Pass  of  the  Mississippi 
river,  and  of  the  shores  of  Bay  Rondo. 
Plane-table  survey  of  the  north  side  of 
the  Mississippi  delta,  from  the  head  of 
the  passcB  to  the  Belize.  (See  also 
Section  VII  ) 

Detailed  survey  between  Lake  Borgne  and 
Lake  Pontchartrain  continued  south¬ 
ward  and  westward  from  Chef  Menteur 
to  Little  river,  and  extended  on  the 
north  side  of  Lake  Pontchartrain  to 
Bayou  Bonfouca.  Shore-line  survey 
carried  on  the  same  side  to  Ragged 
Point,  and  on  the  southern  side  to  the 
Jefferson  railroad. 

Triangulation  and  topography  of  the 
shores  of  Cote  Blanche  bay,  La.,  ex¬ 
tended  westward  from  Malony’s  Point 
to  Cote  Blanche  island,  and  including 
the  northeastern  part  of  Marsh  island. 
(See  also  Section  VII.) 

Reconnaissance  of  Pass  h  Loutre,  Missis¬ 
sippi  delta,  from  the  bar  upwards,  with 
tidal  observations.  Hydrography  com¬ 
pleted  in  Atchafalaya  bay,  and  sound¬ 
ings  extended  westward  to  East  Point 
(Marsh  island)  and  Point  Malone,  in¬ 
cluding  Cote  Blanche  bay  east.  (See 
also  Gulf  Stream  and  Section  VII.) 

Sounding  out  the  Rigolet  passage,  from 
Lake  Borgne  to  Lake  Pontchartrain,  La. 
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Limits  of  sections. 


Section  IX 

From  Vermilion  bay 
to  the  southwest¬ 
ern  boundary  at 
the  Rio  Grande,  in¬ 
cluding  part  of  the 
coast  of  Louisiana 
and  the  coast  of 
Texas. 


Section  X. 

Western  coast  of 
the  United  States, 
from  San  Diego  to 
the  42d  parallel, 
including  the  coast 
of  California. 


Section  XI. 

Western  coast  of 
the  United  States, 
from  the  4  2d  par¬ 
allel  to  the  north¬ 
ern  boundary,  in¬ 
cluding  the  coast 
of  Oregon  and 
Washington  Terri¬ 
tories. 


APPENDIX  No.  1 — Continued. 


Parties. 

Operations. 

Persons  conducting  opera¬ 
tions. 

Localities  of  operations. 

No.  1 

Triangulation . 

S.  A.  Gilbert,  assistant ; 
Charles  Hosmer,  aid. 

Extension  of  triangulation  from  Mata¬ 
gorda  entrance  southward  and  west¬ 
ward  over  Espiritu  Santo,  San  Antonio 
and  Aransas,  and  Copano  bays,  with 
their  dependencies. 

2 

Topography . 

W.  H.  Dennis,  sub-assistant ; 
T.  C.  Bowie,  aid. 

Plane-table  survey  completed,  including 
the  shores  of  Espiritu  Santo  and  San 
Antonio  bays,  with  the  middle  part  of 
Matagorda  island,  Texas.  (See  also 
Section  I. ) 

3 

Ilydrography . 

Lieut.  Comg.  J.  K.  Duer, 
U.  S.  N.,  assistant. 

Soundings  in  Matagorda  bay  completed 
between  the  peninsula  and  the  main, 
and  extending  from  Matagorda  City 
southward  and  westward  to  Palacios 
Point  (See  also  Section  VII  ) 

No.  1 

Triangulation....  . 

W.  E.  Green  well,  assistant  .. 

Revision  of  primary  work  connecting 
with  the  San  Pedro  base,  Cal  ;  and 
triangulation  of  the  northern  part  of 
Santa  Rosa  island,  Santa  Barbara 
channel. 

2 

Triangulation  and 
topography. 

W.  M.  Johnson,  sub-assist¬ 
ant  ;  C.  M.  Bache,  sub- 
assistant. 

Triangulation  and  topography  of  San 
Pedro  harbor,  Cal.;  and  plane-table 
survey  con  tinned  on  Santa  Cruz  island, 
Santa  Barbara  channel. 

3 

Triangulation  and 
astronomical  ob¬ 
servations. 

George  Davidson,  assistant ; 
E.  H.  Fauntleroy,  aid ;  A. 
T.  Mosman,  aid,  (part  of 
season  ) 

Primary  triangulation  from  San  Francisco 
entrance  extended  northward  to  Sul¬ 
phur  Peak,  with  latitude  and  azimuth 
determinations.  Secondary  and  ter¬ 
tiary  work  executed  over  Drake’s  bay 
and  Point  Reyes,  and  connected  with 
primary  stations.  Positions  of  the  Far- 
allones  determined  by  the  triangula¬ 
tion. 

4 

Triangulation  and 
topography. 

James  8.  Lawson,  sub-assist¬ 
ant  ;  Alexander  Agassiz, 
aid. 

Triangulation  and  topography  of  Crescent 
City  harbor,  Cal.  (See  also  Section  XI.) 

5 

Hydrography . 

Commander  James  Alden, 
U.  8.  N., assistant. 

Hydrography  completed  of  the  anchor¬ 
age  and  vicinity  of  San  Pedro,  Cal. 
Sound ings  made  in  the  approaches  to 
the  Golden  Gate  Resurvey  of  Hum¬ 
boldt  harbor,  and  hydrography  of  Cres¬ 
cent  City  harbor.  Cal.,  completed. 
(See  also  Section  XI.) 

6 

Tidal  observations  . 

Lieut.  G.  H.  Elliot,  U.  8. 
Engineers  ......  ....... 

Series  continued  with  self-registering  tide 
gauges  at  San  Diego  and  San  Francisco. 
(See  also  Soction  XI.) 

No.  1 

Triangulation  and 
topography. 

James  8.  Lawson,  sub-assist¬ 
ant  ;  Alexander  Agassiz, 
aid. 

Stations  occupied  on  Point  Roberts,  and 
triangulation  extended  westward  to 
include  the  forty-ninth  parallel,  and 
the  lower  part  of  Galiano  i$jaucL  (See 
also  Section  X.) 
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APPENDIX  No.  1 — Continued. 


limits  of  sections. 

Parties. 

Operations. 

Persons  conducting  opera¬ 
tions. 

Localities  of  operations. 

Section  XI — 
(Continued.) 

No.  2 

Hydrography . 

Commander  James  Alden, 
U.  S.  N.,  assistant. 

Hydrographio  reconnaissance  of  the  en¬ 
trance  to  Coquille  river,  Oregon,  and 
of  Gray’s  harbor,  W.  T.  (See  also  Sec¬ 
tion  XL) 

3 

Tidal  observations  - 

Lieut.  0.  H.  Elliot,  TJ.  & 
Engineers. 

Observations  continued  with  self-regis¬ 
tering  gauge  at  Astoria,  Oregon.  (See 
also  Section  X ) 

APPENDIX  No.  2. 


List  of  Army  officers  on  Coast  Survey  duty  March  1,  1859. 


Officers. 


Bank. 


Thomas  J.  Cram..... 

W.  R.  Palmer . . 

Martin  L.  Smith.... 
Augustas  H.  Seward. 

Ambrose  P.  Hill _ 

J.  C.  Tidball . . 

Edward  B.  Hunt.... 

Rufus  Saxton . 

James  P.  Roy. . . 

William  R.  Terrill.. 

Thomas  Wilson . 

William  Myers _ 


Captain  topographical  engineers. 
Captain  topographical  engineers. 
Captain  topographical  engineers, 

Captain  5th  infantry.... _ ... 

First  lieutenant  1st  artillery. _ 

First  lieutenant  2d  artillery.... 

First  lieutenant  engineers . 

First  lieutenant  4th  artillery... 
First  lieutenant  2d  infantry.... 
First  lieutenant  4th  artillery... 
First  lieutenant  5th  infantry... 
First  lieutenant  9th  infantry... 


Date  of  attachment. 


March  26,  1858 
NoYember  17,  1857 
December  9,  1856 
December  11,  1851 
November  23,  1855 
September  6,  1854 
May  5,  1851 

December  25,  1855 
October  7,  1853 
March  19,  1858 
May  26,  1857 
September  10,  1857 


APPENDIX  No.  3. 

List  of  Army  officers  on  Coast  Survey  duty  September  1,  1859. 


Officers. 

Rank. 

Date  of  attachment. 

Thomas  J.  Cram.... .........  ...... 

Captain  topographical  engineers....  ....................... 

March  26,  1858 

W.  R.  Palmer ......... _ ........ 

Captain  topographical  engineers ...... _ ...  ............. 

November  17,  1857 

Martin  L.  Smith. _ ............... 

Captain  topographical  engineers ..........  ........  ......... 

December  9,  1856 

Edward  B.  Hunt _ _ _ _ _ _ 

Captain  engineers. _ _ ........................... _ 

May  5,  1851 

Ambrose  P.  Hill.... ............... 

First  lieutenant  1st  artillery _ _ 

November  23,  1855 

R. G. Cole..........  ...  .......... 

First  lieutenant  8th  infantry _ - _ 

June  11,  1859 

W.  R.  Terrill . 

First  lieutenant  4th  artillery _ 

March  19,  1858 

J.  R.  Smead . . . ....... 

First  lieutenant  2d  artillery _ 

May  21,  1859 

Thomas  Wilson . . 

First  lieutenant  5th  infantry _ 

May  26,  1857 

Digitized  by  L^oocie 


THE  UNITED  STATES  COAST  SURVEY. 


117 


APPENDIX  NO.  4. 

List  of  Navy  officers  on  Coast  Survey  duty  March  1,  1859. 


Vessel. 

Locality  of  service. 

Officers. 

Rank. 

Date  of  attachment. 

Office*  work _ 

W.  T.  Muse _ 

Commander- ............ 

February  VI  %  1857 

Do . 

J.  N.  Maffitt . 

lieutenant  ............ 

November  1,  1858 

Do . . . 

W.  O.  Temple _ 

........do.. _ ...... 

June  6,  1855 

Steamer  Bibb _ .... 

Section  IV _ _ 

Alexander  Murray _ 

Lieutenant  commanding.. 

April  23,  1858 

Schooner  Crawford. .. . . . 

Section  V _ 

J.  P  Kant  head _ 

. do . 

October  16,  1858 

Schooner  V&rina  and  ten* 

Section  V._ _ 

C.  M.  Fanntleroy _ 

November  13,  1858 

der  lire  Fly. 

Steamer  Corwin _ 

8ection  VT... ......... 

T.  A.  Craven _ 

........do.............. 

October  25,  1858 

Steamer  Vixen.  ........ 

Sections  VII  and  IX.  ... 

John  K.  Duer _ 

August  1,  1855 

Steamer  Walker........ 

Section  VIII _ 

Thomas  B.  Huger.... 

. do . 

October  12,  1857 

Steamer  Active..... .... 

Sections  X  and  Xl _ 

James  Alden _ _ _ 

Commander. ............ 

May  18,  1849 

Wash’ ton  Gwathmey. 

Lieutenant _ _ _ • . 

May  20,  1858 

P.  C.  Johnson....... 

July  20,  1854 

J.  G.  Mitchell . 

. do . 

June  14,  1858 

James  Suddards . 

Passed  assistant  surgeon.. 

July  1,  1857 

N.  C.  Davis . 

First  assistant  engineer _ 

February  22,  1853 

APPENDIX  No.  6. 

List  of  Navy  officers  on  Coast  Survey  duty  September  1,  1859. 


VesseL 

Locality  of  service. 

Officers. 

Rank. 

Date  of  attachment. 

Office- work  _ ..... 

S.  S.  Lee . 

Commander _ _ _ 

August  8, 1859 

Steamer  Bibb _ _ _ 

I _ 

Alexander  Murray.  _  _ 

fan  tenant  commanding. 

April  23, 1858 

8teamer  Corwin  ........ 

Section  I. ............ 

John  Wilkinson _ 

........do.............. 

June  25, 1858 

Steamer  Walker  ........ 

Section  II ...... _ 

Thomas  B.  Huger.  ... 

.... ....do...... .... .... 

October  12, 1857 

Steamer  Vixen  ......... 

Section  II _ 

Thomaa S.  Phelps_  .. 

_ do _ 

August  23, 1859 

Schooner  Varina.... _ 

Section  II ............ 

C.  M.  Fauntleroy  .... 

........do.............. 

November  13, 1858 

F.  B.  Blake . 

Midshipman  ......  ...... 

August  16, 1859 

Steamer  Hetael ........ . 

Section  III _ 

W.  T.  Muse _ 

Commander  _ _ _ _ 

February  27, 1857 

Schooner  Crawford.  ..... 

Section  V  ............ 

J.  P.  Bankhead  . 

Lieutenant  commanding.. 

October  16, 1858 

Steamer  Active. ........ 

Sections  X  and  XI..... 

James  Alden........ 

Commander ......  ...... 

May  18, 1849 

Wash’n  Gwathmey  .. 

Lieutenant.  ...... _ 

May  20, 1858 

J.  G.  Mitchell . 

.... .... do.* ............ 

June  14, 1858 

James  Suddards  ..... 

Passed  assistant  surgeon.. 

July  1, 1857 

Digitized  by 


118 


REPORT  OP  THE  SUPERINTENDENT  OF 


APPENDIX  No.  6. 


List  of  information  furnished  by  the  Coast  Survey  duriny  the  year  1858-  59,  under  authority  of  the 


Treasury  Department. 


Date.  To  whom  communicated. 


Information  communicated. 


1858. 

Not.  13  Capt.  H.  W.  Benham,  Corps  of  Engineers 

13  . do . 

24  Hon.  A.  G.  Brown . 

29  Major  H.  C.  Wayne . 

Dec.  4  E.  S.  8ewall,  esq . . . 

4  . do . 

7  Dr.  J.  M.  Cnyler,  U.  S.  A . 

8  Hon.  G.  8.  Hawkins . 

13  Hon.  W.  F.  Russell . 

14  G.  W. Blunt,  esq.. . . 

14  J.  R.  Butts,  esq . 

14  G.  W.  Blunt,  esq _ - . 

17  E.  T.  Gray,  esq . . . 

20  Hon.  W.  F.  Russell . 

20  Capt.  J.  D.  Kurtz,  Corps  of  Engineers _ 

20  . do . 

27  Hon.  Guy  M.  Bryan..... . 

29  Alexander  Brown,  esq — . . . . 

1859. 

Jan.  5  Prof.  L.  Agassiz  . . . . . . 

21  G.  W.  Blunt,  esq . 

21  E. L.  Meyer,  esq . . . 

21  G.  W.  Blunt,  esq . . . 

29  Moses  Bates,  esq.. . . . . . 

Feb.  18  James  H.  North,  esq . 

March  12  Mr.  Winning . . . . ... 

14  J.  C  Brevoort,  esq . . 

15  Light-house  Board . 


15  J.  W.  Adams,  esq 


April  4 

Com.  W.  H.  Hutchings,  U.  S.  mail  steamship 

Galveston. 

4 

John  Kendall,  esq . . . 

6 

Prof.  J.  D.  Dana. . . . 

7 

Capt.  H.  W.  Benham,  corps  of  engineers . 

7 

7 

G.  M.  Hopkins,  jr. ,  esq . 

25 

Hon.  W.  H.  Seward . 

May  20 

Editor  of  Indianola  Cornier . . 

28 

G.  K.  Walker,  esq . 

31 

A.  Lindenkohl,  esq . . . . 

June  10 

Messrs.  Allen  &  Co . 

30 

M.  Parks,  esq.,  President  A.  &  O.  Canal  Co _ 

Tracing  of  Old  Orchard  shoal,  Sandy  Hook,  and  northern  part 
of  New  York  bay. 

Tracing  from  reduction,  scale  g^inr*  north  and  east  of  Sandy 
Hook,  New  York  bay. 

Tracing  of  hydrography  of  Mississippi  sound,  north  of  Cat  and 
Ship  islands. 

Tracing  of  topography  of  Long  Island,  from  Islip  to  Babylon, 
N  .Y. 

Tracing  of  topography  of  Pocomoke  sound.  Md. 

Tracing  of  topography  of  Tangier  sound,  Md. 

Tracing  of  Hampton  roads,  Va. 

Tracing  of  East  and  West  passes,  St.  George's  sound,  Fla. 

Tracing  of  topography  of  Esopus  creek,  N.  Y. 

Tracing  of  coast  of  Massachusetts,  from  N  ah  ant  head  to  Ram 
island. 

Tracing  of  East  and  West  passes,  St  George's  sound,  Fla. 

Tracing  of  the  “  Triangles”  and  Boon  island  ledge,  Salem  har¬ 
bor,  Mass. 

Tracing  of  reconnaissance  of  coast  of  Texas,  from  Matagorda 

bay  to  Aransas  pass. 

Tracing  of  hydrography  of  Rondout  creek,  N.  Y. 

Shore-line  of  Kennebec  river,  Me. 

Shore-line  of  8heepsoot  river,  Me. 

Tracing  of  Brazos  river  entrance,  Texas. 

Tracing  showing  wharves  of  Charleston  city,  8.  C. 

Tracing  showing  Sombrero  and  Delta  shoals,  Florida  reefs. 

Tracing  of  hydrography  of  coast  of  Maine,  from  Kennebunk- 
port  to  Isle  of  Shoals. 

Description  of  Coast  Survey  stations  used  in  the  triangulation 
in  vicinity  of  Newark  bay,  N.  J. 

Tracing  of  deep-6ea  soundings,  Gulf  of  Mexico,  from  Delta  of 
the  Mississippi  to  Havana. 

Tracing  of  topography  of  Plymouth  harbor  and  vicinity,  Mass. 

Tracing  of  topography  of  Currituck  sound,  from  Rattlesnake 
island  to  Currituck  Court-House,  N.  C. 

Geographical  positions  of  certain  Coast  Survey  stations  in  New 
York  city. 

Tracing  of  topography  of  Long  island,  from  Brooklyn  to  Jamaica 
bay,  N.  Y. 

Tracing  of  entrance  to  Matagorda  bay,  showing  changes  at 
Pass  Cavallo,  Texas 

Results  of  current  observations  taken  in  East  river,  N.  Y. 

Tracing  of  hydrographic  reconnaissance,  from  St.  Mark’s  to  St. 
Joseph’s  bay,  Fla. 

Tracing  showing  soundings  recently  made  at  the  Rigolets,  La. 

Tracing  of  off-shore  chart,  from  Point  Judith,  R.  I.,  to  Cape 
Henlopcn,  Del. 

Results  of  tidal  observations  at  Sandy  Hook,  N.  J.,  in  1858. 

Distances  from  Sandy  Hook  light-house  to  East  and  We6t  bea¬ 
cons,  New  York  b;iy. 

Tracings  of  topography  of  coast  of  New  Jersey,  south  of  Man- 
asquam  river. 

Chart  of  Hudson  river,  between  Troy  and  Haverstraw,  N.  Y. 

Distances  between  points  in  vicinity  of  Indianola,  Texas. 

Information  relative  to  terminal  point  for  a  railroad  on  Apa¬ 
lachicola  bay,  Fla. 

Tracing  of  topography  of  New  York  harbor. 

Tracing  of  Foot  Point,  Daw  island,  and  vicinity,  nerr  Port 
Royal  sound,  S.  C. 

Tracing  of  topography  of  Currituck  sound,  N.  C 
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Bate. 

To  whom  communicated. 

Information  communicated. 

1869. 

July  18 

29 

Washington  Irving,  esq  ...... _ _ _ _ _ 

Tracing  of  topography  of  Hudson  river,  near  Irving  village,  N.T. 
Tracing  of  Pensacola  city  and  vicinity,  Fla. 

Tracing  of  Pensacola  city  and  vicinity,  Fla. 

Tracing  of  Bang’s  island,  Portland  harbor,  Me. 

Tracing  of  hydrography  of  Boston  harbor  from  Egg  rock  to 
Grover’s  cliff,  Mass. 

Tracing  of  Chester  river,  Md. 

Tracing  of  hydrography  of  Sheepecot  river  from  Wisoasset  to 
Hendrick  Head  light,  Me. 

Tracing  of  coast  of  Rhode  Island  from  Beaver  Tail  light  to 
East  rock. 

Hon  8.  R.  Mallory . . _  _ . . 

80 

August  2 

Lieut.  Col.  J.  D.  Graham,  topographical  eng’rs. 
Messrs.  Lowell  &  Senter _ ................ 

11 

Alexander  Major,  esq . . . 

12 

8.  J.  Martinet,  esq _ ... _ ......... _ ... 

13 

Simeon  Stevens,  esq . .  .... 

31 

Lieut.  Con.  R.  E.  DeRussey,  corps  of  engineers. 
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APPENDIX  No.  8. 

General  list  of  Coast  Survey  discoveries  and  developments  to  1858,  inclusive . 

1.  Temple's  ledge,  near  Cape  Small  Point,  Me.,  1857. 

2.  Determination  of  the  position  of  a  sunken  rock  on  which  the  steamer  Daniel  Webster 
struck,  in  Casco  bay,  on  the  evening  of  the  13th  of  October,  1856. 

3.  Determination  of  the  dimensions  of  Alden's  rock,  near  Cape  Elizabeth,  Me.,  1854. 

4.  Pishing  ledge  off  Kennebunk,  Me.,  thoroughly  sounded,  1858. 

5.  A  rock  one  mile  to  the  southward  and  westward  of  Boon  island,  with  seventeen  feet 
water.  The  sea  breaks  on  it  in  heavy  weather,  1858. 

6.  Development  of  Boon  Island  ledge,  coast  of  Maine,  1858. 

7.  A  rock  off  Cape  Neddick,  Me.,  determined  in  position,  1858. 

8.  A  detached  rock  two-thirds  of  a  mile  northward  and  eastward  of  York  ledge,  Me.,  1858. 

9.  Determination  of  the  position  of  a  rock  more  than  a  mile  off  the  mouth  of  York  river, 
Me. ;  bare  at  low  tides  and  dangerous  to  coasters,  1858. 

10.  Development  of  Duck  Island  ledge,  1858. 

11.  A  very  dangerous  rock,  with  only  six  and  a  half  feet  water,  off  the  entrance  to  Ports¬ 
mouth  harbor,  N.  H.,  about  four  nautical  miles  eastward  from  the  Whale's  Back  light,  1858. 

12.  A  rock,  with  twelve  feet  at  mean  low  water,  about  four  miles  and  a  third  eastward  of 
the  Whale's  Back,  1858. 

13.  Determination  of  rocks  off  Marblehead  and  Nahant,  1855. 

14.  A  rock  (not  on  any  chart)  in  the  inner  harbor  of  Gloucester,  Mass. ;  discovered  in  1853. 

15.  A  bank,  ninety  miles  eastward  of  Boston,  with  about  thirty-six  fathoms  of  water, 
probably  a  knoll  connected  with  Cashe's  ledge,  but  with  deep  water  between  it  and  the  ledge, 
1853. 

16.  Boston  harbor;  Broad  Sound  channel  thoroughly  surveyed  and  marks  recommended, 
1848. 

17.  Several  rocks  in  the  fair  channel  way  in  Boston  harbor  entrance,  1854. 

18.  An  extension  of  the  sand-spit  to  the  southward  of  Sunken  ledge,  Boston  harbor,  since 
the  survey  of  1847,  1858. 

19.  A  bank  (Stellwagen's  bank)  with  ten  and  a  half  to  fourteen  and  a  half  fathoms  of  water 
on  it,  at  the  entrance  to  Massachusetts  bay,  and  serving  as  an  important  mark  for  approaching 
Boston  and  other  harbors,  1854. 

20.  Extension  of  Stellwagen's  bank  to  the  southward  and  eastward  some  sixteen  or  seven¬ 
teen  square  miles,  enclosed  by  the  twenty-fathom  curve,  1855. 

21.  Changes  in  the  vicinity  of  East  harbor,  (Cape  Cod,)  1857. 

22.  A  dangerous  sunken  ledge  (Davis'  ledge)  to  the  eastward  and  in  the  neighborhood  of 
Minot's  ledge,  1854. 

23.  Development  of  a  reef  extending  between  Minot's  and  Scituate  light,  1856. 

24.  A  sunken  rock,  with  only  six  feet  on  it  at  low  water,  off  Webster's  Flag-Staff,  Massa¬ 
chusetts  bay,  1856. 

25.  A  dangerous  rock  near  Saquish  Head,  entrance  to  Plymouth  harbor,  1856. 

26.  Three  rocks  determined  in  position,  partly  bare  at  low  water,  off  Manomet  Point,  Massa¬ 
chusetts  bay,  1856. 
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27.  Determination  of  a  very  dangerous  rock  off  Indian  hill,  and  four  miles  southward  of 
Manomet  Point,  Massachusetts  bay,  with  as  little  as  six  feet  water  on  it,  1856. 

28.  Probable  connection  of  George’s  bank  and  the  deep-sea  banks  north  and  east  of  Nan¬ 
tucket,  1855. 

29.  The  decrease  of  depth,  with  general  permanence  of  form,  of  George’s  bank,  off  the  coast 
of  Massachusetts,  1857. 

30.  A  shoal  spot  near  Little  George’s  bank,  1857. 

31.  Non-existence  determined  of  “Clark’s  bank”  and  “Crab  ledge,”  laid  down  on  certain 
charts  as  distinct  from  an  immense  shoal  ground  off  Cape  Cod  peninsula,  1856. 

32.  Nantucket  shoals;  Davis’  New  South  shoals,  six  miles  south  of  the  old  Nantucket  South 
shoals,  in  the  track  of  all  vessels  going  between  New  York  and  Europe,  or  running  along  the 
coast  from  the  eastern  to  the  southern  States,  or  to  South  America;  discovered  in  1846. 

33.  Two  new  shoals  north  and  east  of  Nantucket ;  discovered  in  1847. 

34.  Six  new  shoals  near  Nantucket ;  the  outermost  fourteen  and  a  half  miles  from  land,  and 
with  only  ten  feet  water;  discovered  in  1848. 

35.  McBlair’s  shoals,  off  Nantucket;  discovered  in  1849. 

36.  The  tidal  currents  of  Nantucket  shoals  and  the  approaches,  1854. 

37.  Davis’  bank,  Nantucket  shoals;  discovered  in  1848  and  survey  finished  in  1851. 

38.  Fishing  Rip,  a  large  shoal  extending  north  and  south,  about  ten  miles  to  the  eastward  of 
Davis’  bank,  and  thirty  miles  from  Nantucket,  with  four  and  a  half  fathoms :  surveyed  in  1852. 

39.  A  ridge  connecting  Davis’  New  South  shoal  and  Davis’  bank;  found  in  1853. 

40.  A  small  bank  or  knoll  with  but  five  fathoms  on  it,  about  five  miles  east  of  Great  Rip, 
with  twelve  fathoms  between  it  and  Davis’  bank  and  Fishing  Rip,  the  water  gradually  deep¬ 
ening  outside  of  it  to  the  northward  and  eastward  beyond  the  limits  of  the  series  of  shoals, 
1853. 

41.  Discovery  of  Edward’s  shoal,  one  mile  and  seven-eighths  southward  of  Nantucket  light- 
boat,  1855. 

42.  Examination  of  the  interference  tides  of  Nantucket  and  Martha’s  Vineyard  sounds,  1855. 

43.  The  study  of  the  tidal  currents  of  the  Vineyard  and  Nantucket  sounds,  1857. 

44.  Contraction  of  the  inlet  at  the  north  end  of  Monomoy  island,  and  opening  of  a  new  entrance 
to  Chatham  harbor,  1853. 

45.  Muskeget  channel;  surveyed  by  Lieut.  C.  H.  Davis  in  1848  and  Lieut.  C.  H.  McBlair 
in  1850. 

46.  Discovery  of  two  shoal  spots,  with  twelve  and  thirteen  feet  water,  eastward  from  Great 
and  Little  Round  shoals,  Nantucket  sound,  1856. 

47.  Determination  of  two  shoal  spots  near  the  northern  extremity  of  Davis’  bank,  with 
fourteen  and  eighteen  feet  water,  1856. 

48.  Further  development  of  Edward’s  shoal,  three-fourths  of  a  mile  from  the  Southern  Cross. 
Rip,  Nantucket  sound,  1856. 

49.  Shoal  sand  ridges  discovered  northward  of  Great  Point  light,  Nantucket  sound,  1856. 

50.  Important  changes  in  geographical  feature  at  the  southeastern  end  of  Martha’s  Vineyard, 
Muskeget  channel,  1856. 

51.  Numerous  rocks  in  Martha’s  Vineyard  sound,  Long  Island  sound,  and  the  various  bays 
and  harbors  connected  with  them. 
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52.  Luddington  rocks,  determined  in  position,  about  ten  yards  apart,  a  mile  and  a  half 
(nautical)  southwest,  by  compass,  from  New  Haven  light,  1858. 

53.  The  tidal  currents  of  Long  Island  sound,  1864. 

54.  The  tidal  currents  of  Hell  Gate,  1857. 

55.  Least  water  on  the  Hell  Gate  rocks,  determined  by  dragging,  1857. 

56.  Tidal  currents  in  East  river,  N.  Y.,  and  surface  and  sub-currents  investigated  in  New 
York  harbor,  the  lower  bay,  and  on  the  bar,  1858. 

57.  The  currents  of  the  great  bay  between  Massachusetts,  Rhode  Island,  Connecticut,  New 
York,  and  New  Jersey,  1855. 

58.  Gedney’s  channel  into  New  York  bay,  having  two  feet  more  water  than  the  old 
channels.  Had  the  true  depth  of  this  channel  been  known  in  1778,  (then  probably  existing,  as 
seen  by  comparing  old  and  new  charts,)  the  French  fleet  under  Count  D’Estaing  would  have 
passed  into  the  bay  and  taken  the  assembled  British  vessels,  1845. 

59.  The  changes  in  New  York  harbor,  near  New  York  city,  between  1845  and  1858. 

60.  Increase  of  depth  in  Buttermilk  channel,  ascertained  and  made  known  in  1848  by  survey 
of  Lieut.  D.  D.  Porter,  U.  S.  N. 

61.  Shoal  in  the  main  ship-channel  of  New  York  harbor,  1855. 

62.  The  tides  of  Hudson  river,  1856. 

63.  Sandy  Hook;  its  remarkable  increase  traced  from  the  surveys  of  the  topographical 
engineers  and  others,  and  by  several  successive  special  surveys  made  between  1844  and  1857. 

64.  Delaware  bay;  Blake’s  channel  at  the  entrance,  discovered  in  1844;  open  when  the 
eastern  channel  is  closed  by  ice.  This  discovery  has  served  to  develop  strikingly  the  resources 
of  that  portion  of  Delaware. 

65.  Blunt’s  channel,  in  Delaware  bay. 

66.  Changes  in  the  Delaware,  near  the  Pea  Patch,  1847. 

67.  The  true  extent  and  position  of  the  dangerous  shoals  near  Chincoteague  inlet,  Va.,  1852. 

68.  Metomkin  inlet,  Va.,  shoaling  from  eleven  to  eight  feet  in  the  channel  during  1852. 

69.  Two  channels  into  Wachapreague  inlet,  Va. ;  one  from  the  northward  and  the  other 
from  the  eastward;  both  with  seven  feet  water  at  low  tide,  1852. 

70.  A  shoal  half  a  mile  in  extent,  not  put  down  on  any  chart,  five  and  a  half  miles  east  from 
the  north  end  of  Paramore’s  island,  Va.  It  has  but  four  fathoms  water  on  it,  and  nine  fathoms 
around  it,  1852. 

71.  Great  Machipongo  inlet,  Va.  Found  to  have  a  fine  wide  channel,  with  eleven  feet  water 
on  the  bar  at  low  ebb,  and  fourteen  at  high  tide.  Good  anchorage  inside,  in  from  two  to  eight 
fathoms.  The  best  harbor  between  the  Chesapeake  and  Delaware  entrances,  1852. 

72.  Two  shoals  near  the  entrance  to  the  Chesapeake;  one  four  and  three-quarter  nautical 
miles  SE.  by  E.  from  Smith’s  island  light-house,  with  seventeen  feet  water  upon  it;  the  other 
E.  by  S.  nearly  seven  and  three-quarter  miles  from  the  same  light,  with  nineteen  and  a  half 
feet  upon  it,  1853. 

73.  Only  three  feet  water  upon  the  “Inner  Middle,”  the  shoal  part  of  the  Middle  Ground, 
west  of  the  “north  channel,”  at  the  Chesapeake  entrance,  1852. 

74.  A  twenty-five  fathom  hole  two  and  a  half  miles  W.SW.  from  Tazewell  triangulation  point, 
eastern  shore  of  the  Chesapeake;  all  other  charts  give  not  more  than  sixteen  fathoms  in  this 
vicinity. 
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75.  A  shoal  at  the  mouth  of  the  Great  and  Little  Choptank,  in  Chesapeake  bay,  1848. 

76.  The  sounding  and  measurement  of  the  bars  in  Rappahannock  river,  1855. 

77.  The  general  permanence  of  the  Bodkin  channel  and  shoals  in  its  vicinity,  at  the  entrance 
of  the  Patapsco  river,  between  1844  and  1854. 

78.  A  shoal  (New  Point  shoal)  in  Chesapeake  bay,  with  sixteen  feet  water  on  it,  southeast 
from  New  Point  Comfort  light-house,  off  Mobjack  bay,  1854. 

79.  Re-examination  of  York  spit,  Chesapeake  bay,  and  least  water  determined,  (nine  feet,) 
1855. 

80.  York  river,  Va.,  as  a  harbor,  1857. 

81.  A  reconnaissance  of  the  Wimble  shoals,  near  Nag’s  head,  coast  of  N.  C.,  1854. 

82.  Submarine  range  of  hills  beyond  the  Gulf  Stream  tracked  from  Cape  Florida  to  Cape 
Lookout,  1855. 

83.  Deep  water  found  on  Diamond  shoal,  and  a  dangerous  nine-feet  shoal  off  Cape  Hatteras, 
1850. 

84.  A  new  channel,  with  fourteen  feet  water,  into  Hatteras  inlet,  formed  during  the  year 
1852,  which  is  better  and  straighter  than  the  old  channel. 

85.  Changes  at  Hatteras  and  Ocracoke  inlets,  1857. 

86.  The  general  permanence  in  depth  on  the  bar  of  Beaufort,  N.  C.,  with  the  change  of  po¬ 
sition  of  the  channel,  1854. 

87.  Changes  on  the  bar  of  Beaufort,  N.  C.,  1857. 

88.  The  well  ascertained  influence  of  prevailing  winds  in  the  movement  of  the  bars  at  Cape 
Fear  and  New  Inlet  entrances,  and  the  gradual  shoaling  of  the  main  bar;  the  latter  fact  being 
of  great  importance  to  the  extensive  commerce  seeking  that  harbor,  1853. 

89.  Changes  in  the  main  Western  and  New  Inlet  channels  in  Cape  Fear,  1855. 

90.  Frying  Pan  shoals,  off  Cape  Fear,  N.  C. ;  a  channel  of  two  and  a  half  fathoms  upwards 
of  a  mile  wide,  distant  eleven  nautical  miles  from  Bald  Headlight-house,  across  the  Frying  Pan 
shoals.  A  channel  extending  from  three  to  four  miles  from  the  point  of  Cape  Fear  to  eight  or 
eight  and  a  half  miles  from  it,  with  sufficient  water  at  low  tide  to  allow  vessels  drawing  from 
nine  to  ten  feet  to  cross  safely.  A  channel  at  the  distance  of  fourteen  nautical  miles  from  Bald 
Head  light-house,  one  mile  wide,  with  three  and  a  half  to  seven  fathoms  water  on  it.  The 
Frying  Pan  shoals  extend  twenty  nautical  miles  from  Bald  Head  light-house,  and  sixteen, 
seventeen,  and  eighteen  feet  water  is  found  seventeen  and  eighteen  nautical  miles  out  from  the 
light,  1851. 

91.  Shoaling  of  Cape  Fear  river  bar  thoroughly  examined  for  purposes  of  improvement, 
1852. 

92.  Changes  of  shore-line  and  hydrography  determined  at  the  Cape  Fear  entrances,  N.  C., 
1858. 

93.  Changes  of  the  Cape  Fear  bars  and  channels,  1857. 

94.  Changes  at  the  entrance  of  Winyah  bay  and  Georgetown  harbor,  and  the  washing  away 
of  Light-house  point  at  the  same  entrance,  1853. 

95.  Maffitt’s  new  channel,  Charleston  harbor,  with  the  same  depth  of  water  as  the  ship 
channel,  1850. 

96.  The  changes  in  Maffitt’s  channel,  Charleston  harbor,  S.  C.,  from  1852  to  1857. 

97.  Increase  of  depth  developed  in  Maffitt’s  channel,  Charleston  harbor,  S.  C.,  1858. 

98.  Changes  in  the  main  ship  channel,  Charleston  harbor,  1855. 
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99.  Changes  in  the  channels  at  the  entrance  of  Charleston  harbor,  1852. 

100.  The  remarkable  discovery  of  continuous  deep-sea  soundings  off  Charleston,  and  of 
soundings  in  the  depth  of  between  four  and  five  hundred  fathoms  beyond  the  Gulf  Stream, 
1853. 

101.  Development  of  the  changes  affecting  the  entrance  to  North  Edisto  river,  S.  C.,  1856. 

102.  Discovery  of  a  new  channel  between  Martin's  Industry  (shoal)  and  the  southeast  break¬ 
ers,  Port  Royal  entrance,  S.  C.,  1856. 

103.  Discovery  of  cold  water  at  the  bottom  of  the  ocean  below  the  Gulf  Stream,  along  the 
coasts  of  N.  and  S.  Carolina,  Georgia,  and  Florida,  1853. 

104.  The  discovery  of  the  cold  wall,  alternate  warm  and  cold  bands,  and  various  other 
features  of  the  Gulf  Stream,  especially  such  as  concern  its  surface  and  deep-sea  temperatures, 
and  its  distribution  relative  to  the  shore  and  bottom  of  the  ocean. 

105.  Various  facts  relative  to  the  distribution  of  minute  shells  on  the  ocean  bottom,  of 
probable  use  to  navigators  for  recognizing  their  positions. 

106.  Examination  of  Doboy,  St.  Simon's,  and  Cumberland  entrances,  1855. 

107.  A  shoal  inside  of  the  entrance  to  Amelia  river,  Fla.,  1857. 

108.  Hetzel  shoal,  off  Cape  Canaveral,  Fla.,  1850. 

109.  Temperature  of  34°  beneath  the  Gulf  Stream,  thirty-five  miles  east  of  Cape  Florida, 
at  a  depth  of  three  hundred  and  seventy  fathoms,  1855. 

110.  A  harbor  of  refuge  (Turtle  harbor)  to  the  northward  and  westward  of  Carysfort  light¬ 
house,  Florida  reef,  with  a  depth  of  water  of  twenty-six  feet  at  the  entrance,  1854. 

111.  A  new  passage,  with  thi;ee  fathoms  water,  across  the  Florida  reef  to  Legare  harbor, 
under  Triumph  reef,  (latitude  25°  30'  N.,  longitude  80°  03'  W.,)  which,  if  properly  buoyed, 
will  be  valuable  as  a  harbor  of  refuge,  1852. 

112.  A  safe  rule  for  crossing  the  Florida  reef  near  Indian  key,  1854. 

113.  A  new  channel  into  Key  West  harbor,  1850. 

114.  Cotidal  lines  for  the  Atlantic  coast  of  the  United  States,  1854. 

115.  Rules  for  navigators  in  regard  to  the  tidal  currents  of  the  coast,  1857. 

116.  Isaac  shoal,  near  Rebecca  shoal,  Florida  reef;  not  laid  down  on  any  chart,  1852. 

117.  Channel  No.  4,  a  northwest  entrance  into  Cedar  Keys  bay,  1852. 

118.  Directions  for  entering  the  harbor  from  Crystal  river  offing,  western  coast  of  Florida 
peninsula,  1856. 

119.  A  new  channel  discovered,  leading  into  St.  George's  sound,  (Apalachicola,  Fla.,)  at  the 
east  end  of  Dog  island,  and  anchorage  connected  with  it,  1858. 

120.  Shoals  near  the  East  and  West  passes  of  St.  George's  sound,  (Apalachicola,  Fla.,)  and  a 
new  channel  found  between  St.  George's  and  St.  Vincent's  islands,  1858. 

121.  Mobile  bay  entrance  bar;  in  1832  only  seventeen  feet  at  low  water  could  be  carried  over 
it;  in  1841  it  had  nineteen,  and  in  1847  it  had  twenty  feet  and  three-quarters,  as  shown  by 
successive  surveys,  1847. 

122.  The  diminution,  almost  closing,  of  the  passage  between  Dauphine  and  Pelican  islands, 
at  the  entrance  of  Mobile  bay,  1853. 

123.  Horn  Island  channel,  Mississippi  sound,  1852. 

124.  The  removal  of  the  east  spit  of  Petit  Bois  island,  in  the  hurricane  of  1852,  opening  a 
new  communication  between  the  Gulf  and  Mississippi  sound,  and  the  rendering  of  Horn  Island 
Pass  more  easy  of  access  by  the  removal  of  knolls,  1853. 
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125.  The  accurate  determination  of  Ship  shoal,  off  the  coast  of  La.,  in  connection  with  the 
site  for  a  light-house,  1853. 

126.  An  increase  of  depth  of  water  on  the  bar  of  Pass  Fourchon,  La.,  1854. 

127.  Deep-sea  soundings  in  the  Gulf  of  Mexico,  1855-56. 

128.  Tidal  phenomena  of  the  Gulf,  1855. 

129.  The  changes  at  Aransas  Pass.,  Tex.,  as  bearing  on  the  question  of  a  light-house  site, 
1853. 

130.  Co-tidal  lines  of  the  Gulf  of  Mexico,  1856. 

131.  On  the  effect  of  wind  in  disturbing  the  tides  of  the  Gulf  of  Mexico,  1856. 

132.  Development  of  a  bar  at  the  entrance  of  San  Diego  bay,  Cal.,  1856. 

133.  A  shoal  inside  of  Ballast  Point,  San  Diego  bay,  with  only  twelve  and  a  half  feet  water; 
not  laid  down  on  any  chart,  1852. 

134.  The  determination  of  the  position  and  soundings  on  Cortez  bank,  off  the  coast  of  Cal., 
1853. 

135.  Complete  hydrographic  survey  and  determination  of  a  point  of  rock  on  Cortez  shoal, 
1856. 

136.  Tides  of  San  Diego,  San  Francisco,  and  Astoria,  1854. 

137.  The  non-existence  of  San  Juan  island,  usually  laid  among  the  Santa  Barbara  group, 
1852. 

138.  Co-tidal  lines  of  the  Pacific  coast,  1855. 

139.  Determination  of  Uncle  Sam  rock,  1855. 

140.  Investigation  of  the  currents  of  Santa  Barbara  channel,  1856. 

141.  Red  sand  marking  the  inner  entrance  to  the  Golden  Gate,  1855. 

142.  Channel  sounded  out  between  Yerba  Buena  and  the  Contra  Costa,  San  Francisco  bay, 
1855. 

143.  A  reef  developed  off  the  Contra  Costa  flats,  San  Francisco  bay,  Cal.,  1858. 

144.  Whiting’s  rock,  determined  in  position,  near  the  “ Brothers,’ 9  at  the  entrance  of  San 
Pablo  bay,  Cal.,  1858. 

145.  Further  development  of  the  extent  of  Commission  rock,  San  Pablo  bay,  1856. 

146.  Changes  in  the  channel  entrance  of  Humboldt  bay  or  harbor,  Cal.,  1852  and  1853. 

147.  South  channel,  Columbia  river,  surveyed  and  made  available  to  commerce,  1851. 
Changes  of  channels,  their  southward  tendency,  and  a  new  three-fathom  channel  from  Cape 
Disappointment,  due  west  to  open  water,  Columbia  entrance,  1852  ;  further  changes,  1853. 

148.  The  depth  of  water  on  the  bars  at  the  entrance  of  Rogue  river  and  Umpquah  river, 
Oregon,  1853. 

149.  A  shoal  at  the  no^hern  entrance  to  the  Strait  of  Rosario,  W.  T.,  giving  good  holding 
ground  in  thirty-three  feet,  1854. 

150.  Boulder  reef,  northwest  of  Sinclair  island,  Rosario  strait,  partly  bare  at  unusually  low 
tides  and  surrounded  by  kelp,  1854. 

151.  A  bank  of  three  and  a  half  fathoms,  about  a  mile  off  the  southwest  point  of  Sucia  island, 
at  the  northern  entrance  of  Washington  sound,  W.  T.,  1858. 

152.  Belle  rock,  in  the  middle  of  Rosario  strait,  visible  only  at  extreme  low  tides,  1854. 

153.  Entrance  rock,  at  the  entrance  of  Rosario  strait,  1854. 

154.  Unit  rock,  in  the  Canal  de  Haro,  W.  T.,  visible  only  at  extreme  low  tides,  1854. 
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155.  A  three-fathom  shoal  in  the  Strait  of  Juan  de  Fuca,  off  the  southeast  part  of  Bellevue 
or  San  Juan  island,  1854. 

156.  Allen’s  bank,  Admiralty  inlet,  W.  T.,  1857. 

157.  A  five-fathom  shoal,  in  the  Strait  of  Juan  de  Fuca,  between  Canal  de  Haro  and  Rosario 
strait,  1854. 

158.  A  bank  in  eleven  fathoms,  off  the  southern  entrance  to  Canal  de  Haro,  1854. 

159.  The  non-existence  of  two  islands  at  the  northern  entrance  of  Canal  de  Haro,  laid  down 
on  charts,  1853. 

160.  Various  surveys  and  charts  of  small  harbors  on  the  Pacific  coast  of  the  U.  S.,  and  a 
continuous  reconnaissance  of  the  entire  western  coast  and  islands  adjacent,  a  great  part  of  which 
was  imperfectly  known. 

161.  Winds  of  the  western  coast  of  the  U.  S.,  1857. 

Additional  list  for  1859. 

1.  Only  eighteen  feet  at  mean  low  water  found  on  the  rock  one  mile  to  the  southward  of  Seguin 
island,  coast  of  Maine. 

2.  True  position  of  the  Hussey  rock  in  Casco  bay  determined,  correcting  the  erroneous  one 
assigned  on  previous  charts. 

3.  Determination  of  the  position  of  the  “Hue  &  Cry,’ ’  the  “  Old  Proprietor,7 ’  and  other 
dangers  off  Cape  Elizabeth,  Me. 

4.  Development  of  a  rock  off  Ogunquit,  bare  at  low  tides,  and  very  little  known. 

5.  A  fishing  bank  sounded  out  off  Wood  island,  coast  of  Maine. 

6.  Huzzey’s  rock,  south  of  Fletcher’s  neck,  Me.,  determined  in  position. 

7.  Development  of  a  four-fathom  bank  off  Cape  Porpoise,  Me. 

8.  Determination  of  the  position  of  a  small  rock  with  less  than  four  feet  at  mean  low  water, 
near  the  channel,  and  in  the  vicinity  of  Great  rock,  Hyannis  harbor,  Mass. 

9.  The  existence  of  a  seventeen  foot  spot  on  the  shoal  off  the  battery,  New  York  harbor,* 
the  extension  of  the  shoal  towards  the  channel,  and  the  shoaling  of  the  water  generally  between 
the  shoal  and  shore. 

10.  The  existence  and  character  of  sub-currents,  ascertained  as  bearing  on  the  physical  con. 
ditions  of  New  York  harbor. 

11.  Changes  developed  in  the  shore-lines  at  the  entrance  of  Little  Annemessex  river,  Chesa¬ 
peake  bay. 

12.  Less  water  found  off  Cape  Romain  by  preliminary  examination,  than  has  been  heretofore 
assigned. 

13.  Further  explorations  in  developing  the  character  of  the  Gulf  Stream  in  the  Florida  channel. 

17 
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APPENDIX  No.  9. 


Letter  to  the  Secretary  of  the  Treasury ,  communicating  the  position  of  a  sunken  rock  off  Seguin  island , 
coast  of  Maine,  determined  by  IAeut .  Comg.  J.  Wilkinson,  U.  S.  N.,  assistant  Coast  Survey . 


Coast  Survey  Station, 

Near  Land  8  Brook,  Me.f  September  12,  1859. 

Sir  :  I  have  the  honor  to  communicate  as  additional  to  the  information  contained  in  my  letter 
of  August  30,  which  reported  the  development  by  Lieut.  Comg.  J.  Wilkinson,  U.  S.  N.,  assis¬ 
tant  Coast  Survey,  of  a  less  depth  than  has  heretofore  been  assigned  for  a  sunken  rock  off  Seguin 
island,  coast  of  Maine  ;  the  following  bearing,  etc.,  for  the  determination  of  its  position,  since 
furnished  by  that  officer. 

44  Bearing . — From  Seguin  island  light-house,  S.  9°  30'  E.,  true  ;  S.  a  little  west  by  compass. 

44  Distance . — From  south  point  of  Seguin  island,  three-quarters  of  a  nautical  mile. 

44  Range. — Pond  island  light-house,  just  open  on  the  southwest  side  of  Seguin  island.” 

The  rock,  as  before  stated,  is  surrounded  by  deep  water,  but  has  only  eighteen  feet  on  it  at 
mean  low  tide,  and  lies  in  the  track  of  vessels  bound  into  the  Kennebec  river. 

I  would  respectfully  request  authority  to  publish  this  letter  in  the  usual  form,  as  a  notice  to 
mariners. 

Yery  respectfully,  yours, 


Hon.  Howell  Cobb,  Secretary  of  the  Treasury . 


A.  D.  BA  CHE,  Superintendent. 


APPENDIX  No.  10. 

Letter  to  the  Secretary  of  the  Treasury ,  communicating  bearings  and  ranges  from  the  true  position  of 

the  Hussey  rock  in  Casco  bay,  as  determined  by  Lieut .  Comg.  John  Wilkinson,  U.  S.  N.,  assistant 

Coast  Survey. 

Philadelphia,  October  14,  1859. 

Sir  :  I  have  the  honor  to  report  that  in  the  progress  of  the  soundings  made  this  season  in 
Casco  bay,  Me.,  by  the  party  of  Lieut.  Comg.  John  Wilkinson,  U.  S.  N.,  assistant  Coast  Survey, 
the  true  position  of  the  Hussey  rock  has  been  determined  and  found  to  be  more  than  a  quarter 
of  a  nautical  mile  northwest  of  the  position  assigned  hitherto  on  charts  of  the  vicinity.  The 
rock  is  small  and  has  only  twelve  feet  on  it  at  mean  low  water.  The  following  bearings  and 
ranges  from  it  are  taken  from  the  report  of  Lieut.  Comg.  Wilkinson  : 

44 Bearings . — Middle  of  Green  island,  SE.  £  E.,  by  compass  (S.  59°  E.  true.) 

44  0ape  Elizabeth  east  light-house,  SW.  |  S.,  southerly  by  compass  (S.  23°  30;  W.  true.) 

“Portland  light-house,  SW.  by  W.  |  W.,  by  compass  (S.  52°  W.  true.) 

“  Ranges . — South  end  of  Ram  island  and  Portland  light-house,  in  range. 

“Poorduck  church,  three-quarters  of  a  point  open  from  White  Head  Bluff. 

44  School-house  on  Long  Island,  in  range  with  the  east  end  of  Marsh  island.” 

44  A  buoy  that  formerly  marked  the  position  of  the  Hussey  rock  parted  from  its  moorings 
several  years  ago,  and  has  not  yet  been  replaced.  Luckse7  s  sound  is  a  fine  harbor  of  refuge  for 
shipB  that  are  unable  to  work  into  Portland,  and  is  resorted  to  by  such,  especially  during  the 
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whiter  when  the  wind  is  from  the  northward  and  westward.  The  Hussey  lies  directly  in  their 
track  and  should  be  marked  by  a  buoy.” 

I  would  respectfully  request  that  a  copy  of  this  communication  may  be  fnrnished  to  the  Light- 
House  Board,  and  also  authority  for  publishing  it  in  the  usual  form  as  a  notice  to  mariners. 
Very  respectfully,  yours, 

A.  D.  BACHE,  Supt.  £71  8 .  Coast  Survey . 


Hon.  Howell  Cobb,  Secretary  of  the  Treasury . 


APPENDIX  No.  11. 


Letter  to  the  Secretary  of  the  Treasury  reporting  the  development  of  a  rock  off  Ogunquit,  coast  cf 
Maine,  by  Lieut .  Comg.  Alexander  Murray,  £71  S.  N.y  assistant  Coast  Survey . 


Coast  Survey  Office,  November  9,  1859. 

Sir:  I  have  the  honor  to  communicate  that  in  the  progress  of  hydrographic  operations  on 
the  coast  of  Maine,  in  August  last,  Lieut.  Comg.  Alexander  Murray,  U.  S.  N.,  assistant  Coast 
Survey,  developed  the  position  of  a  rock,  bare  at  low  tide,  off  Ogunquit.  It  is  about  a  mile 
and  a  half  (nautical)  from  that  village,  and  was  unknown  to  the  residents  of  the  adjoining 
coast.  The  rock  rises  boldly  from  the  bottom,  from  four  to  seven  fathoms  of  water  being  found 
in  its  immediate  vicinity,  and  in  the  opinion  of  Lieut.  Comg.  Murray  should  be  marked  by  a 
spindle. 

I  would  respectfully  request  that  a  copy  of  this  letter  may  be  furnished  to  the  Light-house 
Board,  and  that  authority  may  be  given  for  publishing  it  in  the  usual  form  as  a  notice  to 
mariners. 


Very  respectfully,  yours, 

Hon.  Howell  Cobb, 

Secretary  of  the  Treasury . 


A.  D.  BACHE, 

Superintendent . 


APPENDIX  No.  12. 

Report  of  Lieut.  Comg.  John  Wilkinson ,  £71  S 1  JV1,  assistant  Coast  Survey ,  on  determining  the 
position  of  a  small  rock  at  the  entrance  to  Hyannis  harbor ,  Massachusetts . 

United  States  Coast  Survey  Steamer  Corwin, 

Portland ,  Maine ,  July  29,  1859. 

Sir:  In  obedience  to  your  directions  I  have  examined  the  locality  in  the  main  entrance  to 
Hyannis  harbor,  where  a  rock  was  reported  by  Commander  M.  Smith,  U.  S.  N.,  Light-house 
Inspector  of  the  Second  District,  and  succeeded  in  finding  and  determining  its  position.  After 
running  many  lines  and  sweeping  carefully  over  the  ground  within  a  hundred  yards  of  the  spar 
buoy,  which  has  been  placed  to  mark  its  supposed  position  or  vicinity,  without  finding  it,  I 
obtained  information  which  satisfied  me  that  it  was  not  situated  in  the  channel,  but  near  the 
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Great  Rock.  It  is  about  eight  feet  square,  and  upon  its  crest  there  is  a  depth  of  three  and  a 
half  feet  at  mean  low  water,  increasing  suddenly  to  twelve  feet  all  around  it. 

The  following  are  bearings  and  ranges  from  spar  buoy  “red  No.  2:” 

Centreville  church  spire,  NW.  by  W.  (westerly)  true,  NW.  (westerly)  by  compass. 

Hyannis  west  spire,  north  (easterly)  tone,  N.  by  E.  by  compass. 

Point  Gammon  light-house  E.SE.  true,  SE.  by  E.  |  E.  by  compass. 

From  the  new  rock  the  bearings  are : 

Centreville  church  spire,  NW.  by  W.  (westerly)  true,  NW.  J  W.  by  compass. 

Hyannis  west  spire,  N.  J  W.  true,  N.  |  E.  by  compass. 

Point  Gammon  light-house,  SE.  by  E.  |  E.  true,  SE.  |  E.  (easterly)  by  compass. 

Great  Rock  spindle  bears  N.NW.  J  W.  true,  or  N.  by  W.  £  W.  by  compass,  and  is  distant 
two  hundred  yards. 

Range . — The  new  rock  and  Great  Rock  spindle  in  range  with  two  houses  situated  on  the  top 
of  a  low  sand  hill,  distant  five  hundred  yards  from  the  foot  of  the  western  wharf,  and  two 
hundred  yards  from  the  beach. 

The  spar  buoy  “red  No.  2”  bears  W.  £  N.  true,  or  W.  by  N.  (northerly)  by  compass,  and  is 
distant  three  hundred  and  twenty-five  yards. 

Very  respectfully,  your  obedient  servant, 

J.  WILKINSON, 


Prof.  A.  D.  Bache, 

Superintendent  U.  S.  Coast  Survey . 


U.  S.  N.,  Assistant  Coast  Survey . 


APPENDIX  No.  13. 

Letter  of  the  Superintendent,  addressed  to  the  President  of  the  New  York  Chamber  of  Commerce , 
with  the  report  of  Lieut  Comg .  T.  A .  Craven ,  U.  S.  N.,  stating  the  result  of  an  examination  of 
the  Battery  shoal . 

Coast  Survey  Station, 

Near  Lands  Brook ,  Maine ,  September  27,  1859. 
Dear  Sir:  The  report  that  one  or  more  vessels  had  struck  upon  the  shoal  off  the  Battery, 
where  it  was  generally  supposed  there  was  deep  water,  induced  one  of  the  pilot  commissioners, 
George  W.  Blunt,  esq.,  to  call  my  attention  to  the  desirableness  of  a  resurvey  of  the  shoal. 
It  was  assigned  to  Lieut.  Comg.  T.  A.  Craven,  then  assistant  in  the  Coast  Survey,  who  having 
been  charged  with  the  hydrography  of  New  York  harbor,  for  the  commissioners  on  harbor 
encroachments,  was  familiar  with  every  part  of  the  shoal.  His  report,  recently  presented  to 
me,  gives  in  detail  the  changes  which  have  occurred,  and  shows  prospectively  those  which 
may  be  expected.  It  is  important,  and  I  therefore  beg  leave  through  you  to  call  the  attention 
of  the  Chamber  of  Commerce  to  it.  The  filling  up  between  pier  No.  1  and  the  Castle  may 
readily  be  avoided  by  dredging,  and  no  doubt  the  entire  completion  of  the  Battery  work  would 
retard  the  now  rapid  increase  of  the  shoal.  The  shoal  must,  however,  in  a  general  way,  be 
related  to  the  new  shore,  line  as  the  old  was  to  the  former  shore,  and  thus  the  shoal  while 
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changed  in  form  mast  be  pushed  out  to  a  distance,  not  equal,  but  corresponding  to  the  addition 
to  the  shore -line  of  the  Battery. 

Yours,  respectfully, 

A.  D.  BACHE, 

Superintendent  U.  S.  Coast  Survey . 

Pelatiah  Perit,  Esq., 

President  Chamber  of  Commerce,  New  York. 


Report  of  Lieut.  Comg.  T.  A.  Craven ,  U.  S.  N.,  to  Prof.  A.  D.  Bache ,  Superintendent  Coast 
Survey ,  on  the  results  of  the  resurvey  of  the  shoal  off  the  New  York  Battery. 

New  York,  September  20,  1859. 

Sir:  In  compliance  with  your  directions  in  July  last,  I  made  an  examination  of  the  shoal  off 
the  Battery,  New  York,  for  the  purpose  of  ascertaining  what  changes  have  taken  place  in  that 
locality,  and  I  herewith  submit  to  you  a  map  of  the  survey,  scale  on  which  I  have  also 

had  the  soundings  placed  from  the  surveys  of  1855  and  1856  for  comparison. 

The  soundings  of  1855  and  1856  are  in  red  figures,  and  the  curves  are  also  distinctly  drawn. 

In  order  to  make  this  discussion  as  explicit  as  possible,  I  divide  the  shoal  into  sections, 
and  call  your  attention  to  each  position  separately;  you  will  be  much  interested  in  observing 
the  rapidity  with  which  the  shoal  is  accumulating,  and  with  what  regularity  the  deposits  are 
being  made : 

Section  J,  from  pier  No.  1,  North  river,  to  Castle  Garden. 

In  the  angle  formed  by  the  line  of  the  Battery  and  the  pier  there  has  been  a  very  rapid  filling 
up,  the  3-fathom  curve  has  been  pushed  outward  eighty  yards  beyond  the  line  of  1856;  the  17 
feet  spot  in  the  outer  part  of  this  section  is  extending  towards  pier  No.  1,  and  there  is  an 
average  decrease  of  three  feet  in  depth  throughout  this  section. 

Section  II  extends  to  the  3-fathom  curve  of  1856. 

In  this  portion  of  the  shoal  the  change  has  been  not  less  considerable  than  in  the  angle  of 
pier  No.  1.  The  3-fathom  curve  was,  in  1856,  about  seventy-five  yards  south  of  the  Castle, 
it  will  be  seen  that  it  has  extended  towards  the  Castle  wharf,  and  embraces  a  considerable 
area  where  formerly  we  had  five  fathoms;  outside  of  this  curve,  we  find  in  this  section  a  general 
decrease  of  five  feet  in  the  depth. 

Section  III  embraces  the  general  shoal  to  the  southeastern  portion  of  the  curve  of  3  fathoms. 

Excepting  in  the  part  already  indicated,  there  has  been  no  material  change  in  the  general 
contour  of  the  shoal,  but  in  following  the  curve  to  its  southernmost  point  it  will  be  seen  that 
it  has  extended  about  one  hundred  feet  to  the  southward. 

Section  IV  extends  from  last  section  to  the  East  river  piers. 

In  calling  your  attention  to  this  section,  I  will  merely  refer  to  the  knoll  lying  about  W.SW. 
from  pier  No.  1,  East  river.  This  knoll  has  eighteen  feet  water  upon  it,  is  very  small,  and  has 
deep  water  outside  and  close  to  it;  there  is  no  change  in  depth  on  the  knoll,  but  it  is  extend¬ 
ing  itself  towards  the  north,  and  it  will  be  seen  that  in  that  direction  there  is  a  decrease  of 
two  feet  in  the  depth  near  the  shoal. 

East  of  this  knoll  there  is'no  apparent  change.  Drawing  a  waved  line  from  the  last  mentioned 
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knoll  to  the  Castle  Garden,  you  mark  out  the  eddy  waters  of  this  part  of  the  river;  the  currents 
of  the  two  rivers  meeting  here  at  ebb  and  dividing  at  flood;  this  portion  of  the  stream  being 
too  sluggish  to  carry  off  matters  held  in  suspension,  they,  are  rapidly  and  constantly  deposited. 

Although  from  natural  causes  there  must  always  have  been  a  shoal  off  this  point  of  the 
island,  its  accumulation  has  been  evidently  aided  to  a  startling  degree  by  the  extension  of  the 
Battery.  The  currents  which  formerly  flowed  between  the  Castle  Garden  and  the  shore,  made 
the  greater  portion  of  their  deposit  so  near  the  shores  as  to  cause  no  great  injury  to  the  opera¬ 
tions  of  commerce,  and  the  process  of  deposit  was  so  gradual  that  it  would  have  required  an 
interval  of  many  years  ere  the  shoal  would  have  seriously  encroached  on  the  waters  of  the  bay, 
but  the  battery  extension  has  already  accomplished  that  which  would  have  required  a  half 
century  of  the  operations  of  nature,  having  pushed  the  shoal  out  as  the  shore  line  was  changed. 

In  illustration  of  this  assertion,  we  have  but  to  look  at  the  extraordinary  heaping  up  of  the 
earth  in  the  angle  formed  by  the  Battery  wall  and  pier  No.  1;  a  heaping  up,  made  by  the  ebb 
current  of  the  North  river,  which  as  it  comes  around  the  pier  is  now  turned  back  and  formed 
into  eddies  by  the  Battery  walls.  This  current  formerly  ran  through  the  spa  re  now  covered 
by  the  filling  in,  and  poured  the  suspended  matter  into  the  East  river,  off*  White  Hall,  from 
whence  it  was  carried  away  and  distributed  in  the  deep  waters  of  the  bay,  but  now  a  large 
portion  of  the  sediment  brought  down  by  the  ebb  is  doubtless  filling  in  the  space  here  with 
great  rapidity;  its  effects  are  still  more  strongly  visible  in  the  section  off  the  Castle,  where  we 
see  changes  of  six  and  eight  feet  in  the  space  of  three  years;  this  is  due  to  the  united  efforts 
of  the  ebbs  from  the  two  rivers,  and  the  time  cannot  be  far  distant  when,  unless  dredging  is 
resorted  to,  the  entire  space  from  the  Castle  to  the  head  of  pier  No.  1  will  be  quite  filled  in. 

In  addition  to  the  material  damage  done  by  thus  forcing  out  into  the  stream  a  shoal  which 
was  heretofore  of  little  consequence,  it  may  safely  be  presumed  that  in  filling  in  for  the  Battery 
extension  very  liberal  supplies  have  been  contributed  to  the  shoal  from  the  dirt  carts,  as 
without  the  security  of  a  regular  sea  wall,  immense  quantities  of  the  loose  earth  must  from 
time  to  time  be  washed  away  and  added  to  the  shoal,  and  it  is  probable  that  when  the  slowly 
progressing  enlargement  is  completed  and  the  walls  finished  the  changes  will  be  less  rapid. 

The  injury  is  now  without  other  remedy  than  that  of  hastening  to  its  completion  a  work 
which  has  proved  so  seriously  disastrous  to  this  already  crowded  part  of  the  harbor,  and  by 
legislation  preventing  any  extensions  beyond  the  lines  of  the  city  as  defined  by  the  harbor 
commissioners. 

I  am,  very  respectfully,  your  obedient  servant, 

T.  AUGS.  CRAVEN, 
Lieutenant  Commanding . 

Prof.  A.  D.  Bachb, 

Superintendent  U*  S.  Coast  Survey. 


REPORT  ON  HARBOR  ENCROACHMENTS. 

Mr.  G.  W.  Blunt  presented  the  report  of  the  committee  on  the  subject  of  harbor  encroach¬ 
ments,  as  follows : 

The  committee  appointed  to  report  upon  the  evils  arising  from  the  extension  of  the  Battery, 
having  been  requested  to  extend  their  inquiries  in  order  to  ascertain  if  any  and  what  other 
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abuses  existed  in  the  harbor,  beg  leave  to  report  a  few  of  the  most  important,  and  to  propose 
a  mode  of  abating  or  remedying,  them* 

First  in  order  among  the  abuses  as  that  of  an  encroachment.  The  committee  would  mention 
West  Washington  Market,  where  five  acres  have  been  taken  or  filled  in  from  the  waters  of  the 
North  river;  likewise  pier  No.  51,  North  river,  extended  thirty-threa  feet  beyond  the  exterior 
line  established  by  law.  These  are  the  acts  of  the  city  authorities. 

The  Lowber  extension  at  the  foot  of  Fourteenth  street*  East  river,  and  the  piles  just  driven 
at  the  outer  end  of  pier  No.  ?9,  East  river,  which  pier  was  already  some  twenty-five  feet 
beyond  the  established  limits,  are  instances  of  encroachments  by  private  parties. 

Next  in  order  is  the  sewerage.  It  has  been  ascertained  that  the  slips  in  the  harbor  have 
been  filled  up  nearly  eighteen  inches  each  year,  by  material  discharged  from  the  sewers,  of 
which  only  four  out  of  one  hundred  and  ten  discharge  at  the  outer  end  of  the  piers,  the  remain¬ 
der  discharge  into  the  still  waters  of  the  slips  or  basins,  where  there  is  no  current  to  carry  off 
the  deposits 

Dumping  grounds. 

These  are  the  places  where  the  dirt  swept  from  the  streets  of  the  city  is  deposited  by  order 
of  the  city  inspector.  They  are  eight  in  number,  viz:  At  the  foot  of  Yesey,  Watts,  Ganse- 
voort,  and  Twenty -sixth  streets,  North  river ;  Roosevelt,  Stanton,  Fifth,  and  Twenty -third 
streets,  East  river. 

The  dirt  is  continually  being  dropped  into  the  waters  of  the  harbor  and  filling  up  the  slips, 
from  the  practice  of  heaping  it  up  on  the  piers  and  bulkheads.  During  last  month  the  pier  at 
the  foot  of  twenty-third  street,  East  river,  gave  way  from  the  accumulation  of  dirt  upon  it, 
and  3, 000  cart  loads  were  thus  thrown  into  the  river. 

Remedies. 

All  parties  encroaching  upon  the  waters  of  the  harbor,  beyond  the  established  limits,  should 
be  punished  by  sufficient  penalties,  and  the  harbor  commissioners  should  have  power  to  remove 
the  encroachments  at  once,  the  offending  parties  to  pay  all  expenses  incurred  in  such  removal. 
All  new  sewers  should  be  carried  to  the  outer  ends  of  the  piers,  (which  we  believe  to  be  the 
intention  of  the  Croton  Aqueduct  department,  which  has  charge  of  the  construction  of  sewers,) 
and,  where  practicable,  the  termination  of  those  now  built  should  be  changed  so  as  to  empty 
in  like  manner  with  the  new  ones.  The  cisterns  at  the  corners  of  the  streets  communicating 
with  the  sewers  should  invariably  be  cleaned  out  weekly,  which  would  be  the  great  preventive 
of  filling  up  the  slips  from  the  sewers. 

No  dumping  should  be  permitted  upon  or  near  the  piers  or  bulkheads,  under  a  penalty;  and 
the  city  inspectors  should  be  required  to  fiave  scows  or  other  vessels  provided  and  ready  to 
receive  the  dirt  from  the  carts,  there  being  no  good  reason  why  dirt  should  have  a  preference 
over  all  other  articles  in  the  use  of  our  piers  and  bulkheads. 

The  shore-line  belonging  to  the  State  of  New  York,  in  the  harbor  of  New  York,  under  the 
control  of  the  harbor  commissioners,  is  over  seventy  miles  in  extent;  no  part  of  it  can  be 
extended  into  the  rivers  beyond  the  established  limits,  without  doing  injustice  to  the  harbor  and 
injustice  to  those  who  respect  the  law. 

An  instance  is  before  us  in  the  case  of  pier  No.  51,  North  river,  extended  beyond  the  line 
as  above  stated;  the  comptroller  of  the  city  having  allowed  the  lessee  of  pier  52  one  thousand 
dollars  reduction  on  his  rent,  on  account  of  the  damage  done  to  him  by  the  illegal  extension. 
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The  committee  would  recommend  to  the  chamber  that  application  be  made  to  the  legislature 
to  legalize  the  remedies  suggested  in  this  report,  and  to  the  corporation  of  this  city,  that 
measures  be  taken  to  finish  the  extension  of  the  Battery  at  once. 

In  closing  their  report,  the  committee  would  bear  testimony  to  the  great  and  continued  interest 
shown  by  Professor  A.  D.  Bache,  Superintendent  of  the  United  States  Coast  Survey,  for  the 
preservation  of  our  harbor,  in  having  obtained  and  furnished  to  it  all  the  information  necessary 
to  the  forming  of  an  intelligent  opinion  upon  the  subject  under  consideration. 

GEORGE  W.  BLUNT. 

ROBERT  L.  TAYLOR. 

CHARLES  H.  MARSHALL. 

ROBERT  B.  MINTURN. 

ROYAL  PHELPS. 

JOHN  D.  JONES. 

GEORGE  OPDYKE. 

RUSSELL  STURGIS. 

New  York,  November  1,  1859. 


APPENDIX  No.  14. 

Tide  tables  for  the  use  of  navigators ,  prepared  from  the  Coast  Survey  observations  by  A.  D.  Bache , 

Superintendent .  (. Furnished ,  by  authority  of  the  Treasury  Department ,  to  E.  <k  G.  W.  Blunt , 

New  York,  and  revised  October ,  1859.) 

The  followiDg  tables  will  enable  navigators  to  ascertain  the  time  and  height  of  high  and  low 
water  in  some  of  the  principal  ports  of  the  United  States.  The  results  are  approximate,  the 
observations  being  still  in  progress;  but  they  may  safely  be  used  for  practical  purposes.  The 
number  of  places  of  observation,  and  the  time  during  which  many  of  them  have  been  made, 
are  steadily  on  the  increase  as  the  Coast  Survey  advances. 

The  tides  on  the  coast  of  the  United  States,  on  the  Atlantic,  Gulf  of  Mexico,  and  Pacific, 
are  of  three  different  classes.  Those  of  the  Atlantic  are  of  the  most  ordinary  type,  ebbing 
and  flowing  twice  in  twenty-four  hours,  and  having  but  moderate  differences  in  height  between 
the  two  successive  high  waters  or  low  waters,  one  occurring  before  noon,  the  other  after  noon. 

Those  of  the  Pacific  coast  also  ebb  and  flow  twice  during  twenty-four  hours;  but  the  morning 
and  afternoon  tides  differ  very  considerably  in  height,  so  much  so  that  at  certain  periods  a  rock 
which  has  three  feet  and  a  half  water  upon  it  at  low  tide  may  be  awash  on  the  next  succeeding 
low  water.  The  intervals,  too,  between  successive  high  and  successive  low  waters  may  be 
very  unequal. 

The  tides  of  ports  in  the  Gulf  of  Mexico,  west  of  Cape  St.  George,  ebb  and  flow,  as  a  rule, 
but  once  in  twenty-four  hours,  or  are  single  day  tides.  At  particular  parts  of  the  month  there 
are  two  small  tides  in  the  twenty-four  hours.  The  rise  and  fall  in  all  these  ports  is  small. 
East  of  Cape  St.  George  the  rise  and  fall  increases;  there  are  two  tides,  as  a  rule,  during  the 
twenty -four  hours,  and  the  daily  inequality  referred  to  in  the  Pacific  tides  is  large. 
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These  peculiarities  require  a  different  way  of  treating  the  cases,  and  in  some  of  them 
separate  tables. 

I  propose  to  enable  the  navigator  to  find,  from  the  Nautical  Almanac  and  the  following 
tables,  the  time  and  height  of  high  and  low  water  at  any  date  within  the  ordinary  range  of 
difference  produced  by  winds  and  other  variable  circumstances.  I  will  endeavor  to  divest  the 
matter  of  unfamiliar  technical  expressions  as  far  as  practicable,  though,  for  shortness7  sake, 
some  such  terms  may  be  employed  after  defining  them.  The  discussion  of  the  Gulf  tides  has 
not  been  carried  so  far  as  to  enable  me  to  present  the  results  in  as  -definite  a  form  as 
the  others. 

As  is  well  known,  the  interval  between  the  time  of  the  moon’s  crossing  the  meridian  (moon’s 
transit)  and  the  time  of  high  water  at  a  given  place  is  nearly  constant;  that  is,  this  interval 
varies  between  moderate  limits,  which  can  be  assigned.  The  interval  at  full  and  change  of  the 
moon  is  known  as  the  establishment  of  the  port,  and  is  ordinarily  marked  on  the  charts.  As 
it  is  not  generally  the  average  of  the  interval  during  a  month’s  tide,  it  is  a  less  convenient  and 
less  accurate  quantity  for  the  use  of  the  navigator  than  the  average  interval  which  is  used  on  the 
Coast  Survey  charts,  and  is  sometimes  called  the  “mean”  or  “corrected  establishment.”*  The 
following  table  gives  the  principal  tidal  quantities  for  the  different  ports  named  in  the  first  column, 
where  they  are  arranged  under  specific  heads.  The  third  column  of  the  table  gives  the  mean 
interval, in  hours  and  minutes, between  the  moon’s  transit  and  the  time  of  high  water  next  after 
the  transit;  the  fourth,  the  difference  between  the  greatest  and  the  least  interval  occurring  in 
different  parts  of  the  month,  (lunar.)  A  simple  inspection  of  this  column  will  show  how 
important  it  is  to  determine  these  changes  in  many  of  the  ports  where  they  amount  to  more 
than  half  an  hour,  or  to  more  than  fifteen  minutes  from  the  average  interval.  The  fifth,  sixth, 
and  seventh  columns  refer  to  the  height  of  the  tide.  The  fifth  gives,  in  feet,  the  average  rise 
and  fall,  or  average  difference  between  high  and  low  water.  The  sixth  gives  the  greatest 
difference,  commonly  known  as  the  rise  and  fall  of  spring  tides;  and  the  seventh  the  least 
difference,  known  as  the  rise  and  fall  of  the  neap  tides. 

The  average  duration  of  the  flood  or  rising  tide  is  given  in  the  eighth  column;  of  the  ebb  or 
falling  tide  in  the  ninth;  and  of  the  period  during  which  the  tide  neither  rises  nor  falls,  or  the 
“stand,”  in  the  tenth.  The  duration  of  the  flood  is  measured  from  the  middle  of  the  stand 
at  low  water  to  the  middle  of  the  stand  at  high  water;  so  that  the  whole  duration  from  one 
high  water  to  the  next,  or  from  one  low  water  to  the  next,  should  be  given  by  the  sum  of  the 
numbers  in  the  eighth  and  ninth  columns.  At  most  of  these  places  given  in  the  list  a  mark  of 
reference  has  been  established  for  the  height  of  the  tide.  I  have  omitted  the  description  of 
these  marks  (except  in  the  following  localities)  as  of  no  particular  interest  in  this  connection. 

BENCH-MARKS. 

Boston. — The  top  of  the  wall  or  quay  at  the  entrance  of  the  dry  dock  in  the  Charlestown  navy 
yard  is  fourteen  feet  (or  14.76  feet)  above  mean  low  water. 

New  York . — The  lower  edge  of  a  straight  line  cut  in  a  stone  wall,  at  the  head  of  a  wooden 
wharf  on  Governor’s  island,  is  thirteen  feet  (or  13.97  feet)  above  mean  low  water.  The 
letters  U.  8.  C.  S.  are  cut  in  the  same  stone. 

•  This  term  was  introduced  by  the  Bey.  Dr.  Whewell,  who  has  done  so  much  for  the  investigation  of  the  laws  of  the  tides. 

18 
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Old  Point  Comfort,  Va. — A  line  cut  in  the  wall  of  the  light-house,  one  foot  from  the  ground, 
on  the  SW.  side,  is  eleven  feet  (11  feet)  above  mean  low  water. 

Charleston ,  S.  C. — The  outer  and  lower  edge  of  embrasure  of  gun  No.  3,  at  Castle  Pinckney, 
is  ten  feet  y1^  (10.13  feet)  above  mean  low  water. 


TABLE  I. 


Tide  table  for  the  coast  of  the  United  States . 


PORT. 


1. 


COAST  FROM  PORTLAND  TO  NEW  YORK. 

Ilanniwell’s  Point,  Kennebec  river....... 

Portland  . . . . 

Portsmouth  . . . . . . . . 

Newbury  port . . . 

Rock  port . . . 

Salem . . . 

Boston  Light .  . . . . 

Boston . 

Plymouth . . 

Wellfleet . 

Provincctown* . . . 

Monomoy . 

Nantucket . .  . 

Hyannis . 

Edgartown . 

Holmes’s  Hole . 

Tarpaulin  Cove . 

Wood’s  Hole,  north  side. . . .  . 

Wood’s  Hole,  south  side . 

Mencmsha  Bight . 

Quick’s  Hole,  north  side . . 

Quick's  Hole, south  side . 

Cuttyhunk . 

Kettle  Cove . 

Bird  Island  Light . 

New  Bedford  entrance,  (Dumpling  Rock). 

Newport . . . 

Point  Judith . 

Block  Island  . 

JVlontauk  Point,  L.  I . 

Sandy  Hook . 

New  York . . . . . 


HUDSON  RIVER. 

Dobb’s  Ferry.... . . 

Tarrytown . 

Verplanck’s  Point . 

West  Point . 

Poughkeepsie . 

Tivoli . 

Stuyvesant . 

Castleton . . . 

Greenbush . 


STATE. 

INTV.  BETWEEN  TIME 

OF  moon’s  TRANSIT 

AND  TIME  OF  HIGH 

water. 

RISE  AND  FALL. 

MEAN 

duration 

OF— 

Mean  interval. 

Diff.  between 
greatest  and 
least  int’val. 

Mean. 

Spring  tides. 

Neap  tides. 

Flood  tide. 

Ebb  tide. 

Stnnd. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

A.  m. 

h.  m. 

Feet. 

Feet. 

Feet. 

k.  m. 

h.  m. 

h.  m. 

Maine . 

11  15 

1  14 

8  1 

9*3 

7  0 

6  16 

6  11 

0  22 

....do . 

11  25 

0  44 

8.9 

9.9 

7.6 

6  14 

6  12 

20 

New  Hampshire.... 

11  23 

53 

8.6 

9.9 

7.2 

6  22 

6  7 

21 

Massachusetts . 

11  22 

50 

7.8 

9.1 

6.6 

5  16 

7  9 

24 

—  do . 

10  57 

42 

8.6 

10.2 

7.1 

6  17 

6  9 

30 

...  do . 

11  13 

50 

9.2 

10.6 

7.6 

6  19 

6  6 

6 

....do . 

11  12 

35 

9.3 

10.9 

8.1 

6  20 

6  6 

15 

....do . 

11  27 

43 

10.0 

11.3 

8.5 

6  13 

6  13 

9 

....  do . 

11  19 

51 

10.2 

11.4 

9.0 

6  13 

6  17 

29 

...  do . 

11  5 

1  13 

11.2 

13.2 

9.2 

6  6 

6  17 

15 

....do . 

11  22 

40 

9.2 

10.8 

7.7 

6  16 

6  10 

21 

—  do . 

11  58 

37 

3.8 

5.3 

2.6 

6  25 

5  59 

36 

—  do . 

12  24 

37 

3.1 

3.6 

2.6 

6  23 

5  44 

9 

....do . 

12  22 

30 

3.2 

3.9 

1.8 

6  44 

5  41 

9 

....do . 

12  16 

34 

2.0 

2.5 

1.6 

6  51 

5  29 

24 

....do . 

11  43 

31 

1.7 

1.8 

1.3 

6  41 

5  21 

12 

....do . 

8  4 

49 

2.3 

2.8 

1.8 

6  9 

6  17 

34 

....do . 

7  59 

53 

4.0 

4.7 

3.1 

6  51 

5  31 

38 

....do . 

8  34 

45 

1.6 

2.0 

1.2 

5  17 

7  10 

59 

....do . 

7  45 

1  0 

2.7 

3.9 

i.e 

6  14 

6  14 

4 

....do . 

7  31 

1  15 

3.7 

4.3 

2.9 

6  31 

5  54 

39 

....do . 

7  36 

1  10 

3.1 

3.8 

2.3 

6  29 

5  55 

40 

.  ..do . 

7  40 

49 

3.5 

4.2 

2.9 

6  31 

5  54 

39 

....do . 

7  48 

1  0 

4.3 

5.0 

3.7 

6  17 

6  4 

29 

,  ...do . 

7  59 

45 

4.4 

5.3 

3.5 

6  51 

^  58 

....do . 

7  57 

41 

3.8 

4.6 

2.8 

6  50 

5  33 

42 

Rhode  Island . 

7  45 

24 

3.9 

4.6 

3.1 

6  21 

6  3 

23 

...do . 

7  32 

46 

3.1 

3.7 

2.6 

6  12 

6  10 

1  0 

...do . 

7  36 

41 

2.8 

3.5 

2.0 

6  23 

6  2 

5 

New  York . 

8  20 

1  11 

1.9 

2.4 

1.8 

6  17 

6  7 

31 

...do . 

7  29 

47 

4.8 

5.6 

4.0 

6  10 

6  15 

21 

...do . 

8  13 

43 

4.3 

5.4 

3.4 

6  0 

6  25 

28 

New  York . 

9  19 

44 

3.6 

4.4 

2.7 

6  5 

6  18 

17 

...do . 

9  57 

58 

3.5 

4.0 

2.7 

6  6 

6  20 

43 

...do . 

10  8 

34 

3.1 

3.8 

2.5 

5  25 

7  12 

16 

...do . 

11  2 

37 

2.7 

3.2 

2.0 

5  28 

7  10 

20 

...do . 

12  34 

54 

3.2 

3.9 

2.4 

5  41 

6  44 

22 

...do . 

1  24 

51 

4.0 

4.6 

3.2 

5  40 

6  54 

25 

...do . 

3  23 

48 

3.8 

4.4 

3.0 

5  18 

7  2 

31 

...do . 

4  29 

55 

2.7 

3.0 

2  3 

5  1 

7  23 

20 

...do . 

5  22 

40 

2.3 

2.5 

1.9 

4  26 

7  59 

*  From  Major  J.  1).  Graham's  observations. 
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TABLE  I — Continued. 


POET. 

STATE. 

INTV.  BETWEEN  TIME 

or  moon’s  transit 

AND  TIMS  Or  HIGH 

WATER. 

RISE  AND  EALL. 

MEAN 

DURATION 

or— 

! 

0) 

a 

i 

c  «  J 
«  B  i 

£  «  ► 
Ip 

iii 

S 

a 

8 

S 

1 

I 

00 

i 

3 

1 

se 

i 

1 

E 

O 

1 

JQ 

JQ 

w 

•0 

e 

3 

0D 

I. 

8. 

3. 

4. 

5. 

D 

7. 

8. 

9. 

10. 

LONU  ISLAND  SOUND. 

A.  m. 

A.  m. 

Feel. 

Feet. 

Feel. 

A.  m. 

A.  m. 

A.  IN. 

W»f<*h  UiH . . . 

9  0 

0  S3 

2.7 

3.1 

2.4 

6  35 

5  56 

0  14 

9  7 

30 

8.7 

3.8 

2.2 

6  15 

6  10 

95 

Little  Gall  Lrisnd . 

New  York . 

9  38 

1  07 

3.5 

8.9 

2.3 

6  1 

6  21 

37 

New  London . . . . . 

9  28 

53 

3.6 

3.1 

9.1 

5  56 

6  26 

29 

New  Haven . 

....do . 

11  16 

1  8 

5.9 

6.3 

5.9 

6  24 

6  5 

33 

11  11 

1  3 

6.5 

8  0 

4.7 

6  1 

6  7 

30 

Oyster  Bay,  L.  I . . . . 

11  7 

51 

7.3 

9.3 

5.4 

6  8 

6  94 

25 

....do . . . 

11  13 

31 

7.7 

8.9 

6.4 

5  55 

6  30 

14 

....do . 

11  23 

33 

7.6 

8.6 

6.6 

5  51 

6  35 

13 

....do . 

11  911 

39 

7.3 

9.3 

6.1 

5  50 

6  33 

43 

COAST  or  NBW  JKRSET. 

Gold  Spring  Inlet . 

New  Jersey..., .... 

7  33 

51 

4.4 

5.4 

3.6 

6  8 

6  18 

19 

Cape  May  Landing . 

...-do . 

8  19 

47 

4.8 

6.0 

4.3 

6  11 

6  15 

20 

dblawanb  bat  and  tim. 

Delaware ...... ... 

8  0 

50 

3.5 

4.5 

3.0 

6  15 

6  6 

98 

New  Jersey . 

8  33 

43 

4.9 

6.9 

3.9 

6  26 

6  0 

19 

....do . 

9  4 

51 

6.0 

7.0 

5.1 

5  52 

6  97 

36 

Delaware . 

9  53 

48 

5.9 

6.9 

5.0 

6  11 

6  11 

96 

Newcastle  ..t..tfTltTI... _ _ _ _ T _ 

....do . 

11  53 

34 

6.5 

6.9 

6.6 

5  6 

6  43 

47 

Philadelphia . 

Pennsylvania . 

13  44 

44 

6.0 

6.8 

5.1 

4  53 

7  6 

15 

CHBSAFBAKB  BAT  AND  BITBBS. 

Old  Point  Comfort. . . . . 

Virginia . 

8  17 

60 

8.5 

3.0 

2.0 

6  1 

6  25 

14 

Point  Lookout . . . . . 

Maryland... . 

19  58 

45 

1.4 

1.9 

0.7 

5  59 

6  19 

35 

Annapolis _ , . . . 

....do . 

17  4 

40 

0.9 

1.0 

0.8 

6  11 

6  15 

39 

Bodkin  Light . 

....do . 

18  8 

48 

1.0 

1.3 

0.8 

5  23 

7  8 

15 

Baltimore.  T1T . . . 

....do . 

18  59 

44 

1.3 

1.5 

0.9 

5  54 

6  33 

44 

Washington.... . ....T.T..... 

Diet,  of  Columbia.. 

90  10 

53 

3.9 

3.4 

2.6 

5  37 

6  49 

James  River,  (City  Point)  . . 

Virginia . 

14  37 

1  0 

3.6 

3.0 

2.5 

5  14 

6  58 

33 

Richmond  ....  T . . . . 

....do . . . 

16  54 

1  6 

3.9 

3.4 

9.3.. 

4  53 

7  31 

35 

Tapfwhannock _ ..... _ _ _ 

....do... . 

13  58 

46 

1.6 

1.9 

1.3 

5  21 

7  6 

COAST  OF  NO  NTS  AND  SOUTH  CAROLINA, 

OBOROIA,  AND  FLORIDA. 

Hattams  inlet . T  T  T  . . . Mt 

North  Carolina . 

7  4 

57 

3.0 

9.9 

1.8 

6  7 

6  7 

50 

Beaufort . . 

_ do . 

7  36 

50 

3.8 

3.3 

2.2 

6  11 

6  10 

43 

Bald  Head . 

....do . 

7  36 

34 

4  3 

5.0 

3.4 

6  18 

6  17 

31 

Smith  ville . . . 

....do . 

7  19 

38 

4.5 

5.5 

3.8 

6  1 

6  96 

96 

Wilmington  . . . . . 

....do . 

9  6 

1  0 

3.7 

3.1 

3.2 

4  45 

7  40 

30 

Georgetown  entrance............. . 

South  Carolina . 

7  56 

43 

3.8 

4.7 

2.7 

6  4 

6  19 

35 

Ball’s  Bay......  . . . . 

....do . 

7  16 

57 

4.8 

5  7 

3.7 

6  90 

6  6 

30 

Charleston,  (Custom-house  wharf) . 

....do . . 

7  36 

48 

5.1 

6  0 

4.1 

6  19 

6  7 

33 

St.  Helena  sound...... . . . . 

....do . . . 

7  8 

1  0 

5.9 

7.4 

4.4 

6  13 

6  12 

23 

Fort  Pulaski,  (Savannah  entrance) . 

Georgia . . 

7  30 

40 

7.0 

8.0 

5.9 

5  49 

6  35 

96 

Savannah,  (Dry  Dock  wharf) . 

_ do . 

8  13 

51 

6.5 

7.6 

5.5 

5  4 

7  32 

14 

Doboy  Light-house . . . 

....do . 

7  33 

55 

6.6 

7.8 

5.4 

6  2 

6  20 

Bt.  Simon’s  . . .  .... 

_ do.... . . . 

7  43 

46 

6.8 

8.2 

5.4 

6  10 

6  16 

20 

Fort  Clinch . 

Florida  . . 

7  53 

1  6 

5.9 

6.7 

5.3 

6  9 

6  17 

St.John’s  River . tt, 

....do . 

7  38 

48 

4.5 

5.5 

3.7 

5  58 

6  28 

16 

St  Augustine . . . 

....do . . 

8  31 

43 

4  3 

4.9 

3.6 

6  5 

6  11 

32 

Cape  Florida . . . T 

....do . 

8  34 

51 

1.5 

1.8 

1.3 

6  0 

6  26 

45 

Indian  Key . 

....do . . 

8  18 

49 

1.8 

2.4 

1.3 

6  36 

5  48 

19 

Sand  Key . 

,...do . 

8  40 

1.3 

2.0 

0.6 

6  31 

555 

13 
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TABLE  I — Continued. 


POET. 

STATE. 

INTV.  BETWEEN  TIME 

or  moon's  transit 

AND  TIME  OF  HIGH 

WATER. 

RISE  AND  FALL. 

MEAM 

DURATION  OF — 

Mean  interval. 

DifT.  between 
greatest  and 
least  int'val. 

s 

s 

Spring  tides. 

Neap  tidefl. 

Flood  tide. 

Stand. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

COAST  or  NORTH  AND  SOUTH  CAROLINA, 

ororoia,  and  FLORIDA — Continued. 

4.  m. 

4.  m. 

F"t. 

FeU. 

A.  m. 

h.  «. 

k.  m. 

Florida . 

9  22 

1  7 

13 

1.6 

1.0 

6  59 

5  95 

0  12 

....do . . . 

9  56 

1  32 

1.9 

1.5 

0.6 

6  43 

5  40 

Tampa  Bay,  (Egmont  Key) . 

...do . 

11  91 

1  33 

1.4 

1.8 

1.0 

6  36 

6  11 

43 

....do . . . . 

13  15 

1  55 

2.6 

3.2 

1.6 

6  12 

6  13 

R»  Murk’s . . 

....do . 

13  38 

9  0 

2.9 

9.9 

1.4 

6  12 

6  11 

WESTERN  COAST. 

San  Diego. ...... •«•••••»•»»• ...... ...... 

California . 

9  38 

1  35 

3.7 

5.0 

2.3 

6  22 

6  0 

30 

Ran  Pedro  ................ ....  .......... 

...do . 

9  39 

1  48 

3.7 

4.7 

2.2 

6  18 

6  5 

30 

Cuyler’s  Hiirbor  •  •  •  •  •  •  «•«*«*  tttttt  tf  f ttf 

....do . 

9  25 

1  2 

3.7 

5.1 

2.8 

6  13 

6  5 

Snn  T.nia  flhiann _ ...... _ ....  ..... 

....do.. . . 

10  8 

1  52 

3  6 

4.8 

9.4 

6  25 

5  58 

Mnnterev  ............ 

....do . 

10  22 

49 

3.4 

4.3 

2.5 

6  31 

6  9 

35 

South  Farallone  T , _  ........... 

..  do . 

10  37 

1  16 

3.6 

4.4 

2.8 

6  18 

6  9 

San  Francisco,  (north  he***h) .... .... . . . T 

....do . 

19  6 

1  4 

3.6 

4.3 

2  8 

6  39 

5  51 

34 

Mare  Island,  (San  Francisco  bay) . 

....do . 

13  40 

1  15 

4.8 

5.2 

4.1 

6  13 

6  7 

Benicia . ■•..*• »,....  ...... .... .««• 

....do... . . 

14  10 

1  0 

4.5 

5.1 

3.7 

6  96 

5  59 

Kavenswood  ...... .... 

....do.... .... ..... 

12  38 

57 

6.3 

7  3 

4.9 

6  15 

6  11 

....  do . . 

11  17 

1  54 

3.6 

4.7 

9.7 

6  19 

5  59 

Humboldt  Bay  ...••. ...... ...... .... .... 

....do . 

12  2 

1  11 

4.4 

5.5 

3.5 

6  19 

6  0 

FortOrford  . . . . . 

Oregon  Territory. . . 

11  96 

1  6 

5.1 

6.8 

3.7 

6  19 

6  7 

39 

Astoria  ...»  _ - _ ............ 

....do . . 

12  42 

1  13 

6.1 

7.4 

4.6 

6  3 

6  28 

33 

Nee-ah  Harbor. » ....  ,i-m _ 

Washington  Terr. . . 

12  33 

1  28 

5.6 

7.4 

4.8 

6  20 

6  6 

POft  Tnwn»band*  _T _ .................. 

....do.. . 

3  49 

1  3 

4.6 

5.5 

4.0 

6  34 

5  52 

Steilacoom*.  •••».«»»•»•»••»••»»•«» 

....  do...... ........ 

4  46 

1  6 

9.9 

11. 1 

7.9 

6  3 

6  25 

28 

Semi-ah-moo  Bay* . 

.  ...do.... . 

4  50 

1  9 

5.7 

6.6 

4.8 

6  11 

6  19 

92 

*  See  remarks  on  page  144  and  following. 

Note.— The  mean  interval  in  column  3  has  been  increased  by  124. 26m.  (half  a  mean  lunar  day)  for  some  of  the  ports  in  Delaware  river  and  Chesa¬ 
peake  bay,  so  as  to  show  the  succession  of  times  from  the  mouth.  Therefore,  124.  96m.  ought  to  be  subtracted  from  the  establishments  which  see 
greater  than  that  quantity  before  using  them. 

The  foregoing  Table  I  gives  the  means  of  determining,  roughly,  the  time  and  height  of  high 
water  at  the  several  ports  named.  The  hour  of  transit  of  the  moon  preceding  the  time  of  high 
water  is  to  be  taken  from  the  Almanac,  and,  the  mean  establishment  being  added,  the  time  of 
high  water  results.  Thus : 

Example  I. — It  is  required  to  find  the  time  of  high  water  at  New  York  on  November  5, 
1854.  The  American  Almanac  gives  0A  0 m.  as  the  time  of  transit  of  the  moon  on  that  day. 
The  mean  interval  for  New  York,  from  Table  I,  column  3,  is  8 A  13m.,  which,  as  the  transit 
was  at  0A,  is,  roughly,  the  time  of  high  water.  The  moon  being  full,  the  height  is  that  of 
spring  tides  of  column  6,  viz:  5.4  feet.  If  the  soundings  on  the  chart  are  reduced  to  low 
water  spring  tides,  5.4  feet  are  to  be  added  to  them  to  give  the  depth  at  high  water.  If  the 
soundings  are  reduced  to  mean  low  water,  the  rise  and  fall  of  mean  tides  being  1.1  foot  less 
than  for  springs,  the  rise  or  increase  of  depth  will  be  half  of  this,  or  0.6  of  a  foot  less  than 
5.4  feet,  which  is  4.8  feet,  or  nearly  four  feet  ten  inches. 

Eooample  II. — Required  the  time  of  high  water  at  Boston  on  January  23,  1851.  From  the 


Digitized  by  VjOOQiC 


THE  UNITED  STATES  COAST  SURVEY. 


141 


American  Almanac  we  find  the  time  of  the  moou’s  southing  or  transit,  on  that  day,  5 A.  18 
a.  m.,  and  from  Table  I  the  mean  interval  at  Boston  dry  dock  is  11  A.  27m. 

We  have  then  5 A.  18m.  time  of  transit; 

To  which  add  11  27  mean  interval  from  Table  I. 

16  45  time  of  high  water,  or  4 A.  45m.  p.  m. 

If  the  Greenwich  Nautical  Almanac  is  used,  add  2m.  to  the  time  of  transit  of  Greenwich  for 
every  hour  of  west  longitude,  and  its  proportional  part  for  less  than  an  hour.  It  will  suffice  to 
take  the  half  hour  which  may  be  over  any  number  of  hours,  as  the  correction  for  less  than  this 
would  be  less  than  one  minute,  and  need  not  be  taken  into  account.  Thus,  Boston  is  4A.  44m. 
west  of  Greenwich.  The  correction  to  be  applied  to  the  time  of  transit  of  the  moon  is,  for 
the  four  hours,  eight  minutes,  and  for  the  44  minutes,  one  minute.  The  time  of  transit  on  the 
date  assumed  in  the  preceding  example  is  17A.  9m.  of  the  22d,  or  5A.  9m.  a.  m.  of  the  23d,  to 
which  add  nine  minutes;  the  correction  just  found  gives  5 A.  18m.,  as  before  ascertained  from 
the  American  Almanac. 

In  using  the  United  States  Nautical  Almanac,  in  the  astronomical  part  of  which  the  transits 
of  the  moon  are  given  for  the  meridian  of  Wasington,  the  corrections  required  may,  in  this  first 
approximation  for  the  Atlantic  coast,  be  neglected.  To  find  the  time  of  the  next  following 
low  water  add  from  Table  I  the  duration  of  ebb  tide. 

This  gives  4A.  45m.  p.  m.,  time  of  high  water. 

6  13  duration  of  ebb  tide  from  Table  I. 

10  58  p.  m. 

By  subtracting  the  duration  of  flood  tide  we  obtain  the  time  of  the  preceding  low  water,  10A. 
32m.  a.  m.,  recollecting  that  4A.  45m.  p.  m.  is  the  same  as  16A.  45m.  reckoned  from  midnight. 

The  height  of  this  tide,  corresponding  to  the  transit  of  5A.,  will  bring  it  nearly  to  a  neap 
tide,  and  the  rise  and  fall  obtained  from  column  7,  Table  I,  is  8.5  feet.  The  next  following 
high  water  may  be  had  by  adding  to  the  time  of  low  water  the  duration  of  flood  from  Table  I. 
Thus: 

10A.  58m.  p.  m.,  time  of  low  water  January  23. 

6  13  duration  of  flood  from  Table  I. 

Sum  17  11  or  5A.  11m.  on  January  24. 

On  having  found  the  time  of  high  water,  the  time  of  the  next  following  high  water  may  be 
found  by  adding  the  duration  of  flood  and  ebb  together,  and  their  sum  to  the  time  of  high 
water  found,  thus : 


6A. 

13m. 

duration  of  ebb  tide,  from  Table  I. 

6 

13 

duration  of  flood. 

Sum 

12 

26 

duration  of  whole  tide. 

4 

45 

p.  m.,  January  23,  time  of  high  water. 

Sum 

17 

TT 

or  5A.  11m.  a.  m.,  24th  January,  time  of  the  next  succeeding  high  water. 

Subtracting  the  same  quantity  will  give  the  time  of  the  preceding  high  water,  thus : 
4A.  45m.  p.  m.,  or  16A.  45m.  from  midnight,  is  the  time  of  high  water. 

12  26  duration  of  flood  and  ebb  tide. 

4  19  a.  m.  of  the  23d  for  the  preceding  high  water. 
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The  duration  of  the  flood  and  the  ebb  being  reckoned  from  the  middle  of  one  stand  or  slack 
water  to  the  middle  of  the  next,  the  time  of  beginning  of  stand  of  ebb  or  flood  will  be  found  by 
subtracting  half  the  duration  of  stand  or  slack  water  given  by  column  10,  Table  I,  from  the 
time  of  high  or  low  water,  and  the  time  of  the  end  of  the  stand  of  ebb  or  flood  by  adding  the 
same.  A  nearer  approximation  to  the  times  and  heights  of  high  water  may  be  obtained  by 
the  use  of  Tables  II  and  III. 


TABLE  II. 

Interval  between  the  time  of  moon's  transit  and  the  time  of  high  water  for  different  hours  of  transit ,  and  for 

several  different  ports. 


Time  of  moon’s 
transit. 

Boston 

Mass. 

New  Vork, 
N.  Y. 

Philadelphia, 

Pa. 

Old  Pt.  Com¬ 
fort,  Va. 

Baltimore, 

Md. 

Smith  ville, 
N.  C. 

Charleston, 
S.  0. 

Pt.  Pulaski,  Sa¬ 
vannah,  Ga. 

Key  West, 
Fla. 

San  Francisco, 
Cal. 

k. 

m. 

k. 

m. 

k. 

m. 

k. 

m. 

k. 

m. 

k.  n. 

k. 

m. 

k. 

m. 

k. 

m. 

k. 

m. 

k. 

m. 

0 

0 

11 

38 

8 

30 

1 

31 

8 

33 

6  47 

7 

96 

7 

38 

7 

30 

9 

96 

19 

5 

0, 

30 

11 

33.' 

8 

18 

1 

38 

8 

37 

6  49 

7 

81 

7 

33 

7 

95 

9 

19 

11 

59 

1 

0 

11 

38 

8 

15 

1 

35 

8 

31 

6  37 

7 

16 

7 

97 

7 

19 

9 

18 

11 

53 

1 

30 

11 

84 

8 

10 

1 

m 

8 

15 

6  31 

7 

13 

7 

91 

7 

15 

9 

6 

11 

47 

3 

0 

11 

30 

8 

6 

m 

B 

8 

9 

6  96 

7 

9 

7 

16 

7 

11 

9 

0 

11 

41 

3 

30 

11 

16 

8 

0 

B 

m 

8 

4 

6  91 

7 

6 

7 

19 

7 

8 

8 

55 

36 

3 

0 

11 

13 

7 

55 

l 

n 

8 

0 

6  17 

7 

4 

7 

8 

7 

6 

8 

51 

33 

3 

30 

11 

10 

7 

53 

1 

8 

7 

56 

6  13 

7 

3 

7 

5 

7 

5 

8 

50 

33 

4 

0 

11 

7 

7 

53 

l 

6 

7 

53 

6  11 

7 

3 

7 

9 

7 

4 

8 

49 

38 

4 

30 

11 

6 

7 

53 

l 

3 

7 

49 

6  10 

7 

3 

7 

9 

7 

3 

8 

53 

46 

5 

0 

11 

6 

7 

53 

l 

0 

7 

48 

6  10 

7 

4 

7 

3 

7 

4 

8 

57 

55 

5 

30 

11 

9 

7 

56 

0 

59 

7 

50 

6  13 

7 

6 

7 

7 

7 

6 

9 

7 

19 

3 

6 

0 

11 

13 

7 

59 

0 

59 

7 

53 

6  19 

7 

9 

7 

19 

7 

8 

9 

17 

19 

U 

6 

30 

11 

19 

8 

5 

l 

1 

8 

0 

6  35 

7 

13 

7 

19 

7 

19 

9 

98 

19 

16 

7 

0 

11 

35 

8 

11 

l 

7 

8 

7 

6  33 

7 

17 

7 

94 

7 

16 

9 

39 

13 

93 

7 

30 

11 

33 

8 

17 

l 

15 

8 

15 

6  39 

7 

23 

7 

39 

7 

99 

9 

45 

19 

99 

8 

0 

11 

3^ 

8 

33 

l 

33 

8 

94 

6  44 

7 

38 

7 

38 

7 

98 

9 

59 

19 

34 

8 

30 

11 

43 

8 

37 

l 

39 

8 

33 

7 

33 

7 

45 

7 

34 

9 

54 

19 

37 

9 

0 

11 

47 

8 

33 

i 

34 

8 

40 

■ 

37 

7 

48 

7 

39 

9 

56 

19 

36 

9 

30 

11 

48 

8 

34 

l 

39 

8 

45 

7 

39 

7 

50 

7 

49 

9 

53 

19 

34 

10 

0 

11 

49 

8 

35 

m 

8 

48 

7 

40 

7 

50 

7 

43 

9 

51 

19 

30 

10 

30 

11 

48 

8 

34 

B 

8 

48 

7 

40 

7 

47 

7 

41 

9 

45 

19 

94 

11 

0 

11 

47 

8 

31 

■ 

8 

46 

7 

35 

7 

44 

7 

37 

9 

39 

13 

17 

11 

30 

11 

43 

8 

85 

■ 

8 

40 

7 

30 

7 

41 

7 

34 

9 

39 

19 

9 

TABLE  III. 

Showing  the  rise  and  fall  of  tides ,  and  corrections  to  be  applied  to  determine  the  depth  at  high  water  of  sound¬ 
ings  on  charts  referred  to  mean  low  water,  and  to  low  water  spring  tides. 


Time  of 
moon’s 
transit. 

Boston,  Mass. 

New  York,  N.  Y. 

Philadelphia,  Pa. 

Old  Point  Comfort,  Va. 

Baltimore,  Md. 

Time  of 
moon’s 
transit. 

A. 

B. 

C. 

A. 

B. 

C. 

A. 

B. 

C. 

D 

B. 

C. 

A. 

B. 

C. 

Hour. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Hour, 

0 

11.9 

10.6 

D “ 

4.9 

4.5 

4.9 

6.3 

6.2 

6.3 

2.9 

2.6 

9.9 

1.5 

1.4 

1.6 

0 

1 

11.3 

10.6 

4.9 

4.5 

4.9 

6.4 

6.4 

6.5 

3.0 

2.7 

3.0 

1.5 

1.4 

1.6 

1 

9 

11.3 

10.5 

11.9 

4.7 

4.4 

4.8 

t.6 

6.5 

6.6 

3.9 

2.7 

9.9 

1.5 

1.3 

1.5 

9 

3 

10.6 

10.3 

11.0 

4.3 

4.9 

4  6 

6.6 

6.5 

6.6 

9.6 

9.6 

9.8 

1.4 

1.3 

1.5 

3 

4 

10.0 

10.0 

10.7 

3.8 

4.0 

4.4 

6.4 

6.4 

6.5 

9.3 

9.4 

9.7 

1.3 

1.9 

1.4 

4 

5 

9.9 

9.7 

10.4 

3.5 

3  8 

4.9 

6.1 

6.9 

6.3 

9.1 

2.3 

9.6 

1.1 

l.l 

1.3 

5 

6 

8.8 

9.4 

10.1 

3.3 

3.7 

4.1 

5.7 

5.9 

6.0 

3.0 

2.2 

9.5 

0.9 

1.1 

1.3 

6 

7 

8.6 

9.3 

10.0 

3.3 

3.7 

4.1 

5.4 

5.6 

5.7 

9.0 

2.3 

8.5 

0.9 

1.1 

1.3 

7 

8 

8.9 

9.5 

10.2 

3.6 

3.8 

4.2 

5.2 

5.3 

5.4 

2.9 

2.4 

3.6 

1.0 

1.9 

1.4 

8 

9 

9.4 

9.7 

10.4 

4.0 

4.0 

4.4 

5.4 

5.4 

5.5 

2.5 

2.5 

9.8 

1.1 

1.3 

1.5 

9 

10 

10.1 

10.0 

10.7 

4.5 

4.3 

4.7 

5.7 

5.7 

5.8 

2.8 

2.7 

9.9 

1.3 

1.4 

1.6 

10 

11 

10.7 

11.0 

4.8 

4.5 

4.9 

6.0 

6.0 

6.1 

3.0 

2.8 

3.0 

1.4 

1.4 

11 
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TABLE  III — Continued. 


Time  of 
moon’s 

Smith  ville,  N.  C. 

Charleston,  S.  C. 

Fort  Pulaski,  Savannah 
entrance. 

Key  West,  Fla. 

San  Francisco 

,  Cal. 

Time  of 
moon’s 

transit. 

transit 

A. 

B. 

0. 

A. 

B. 

0. 

A. 

B. 

O. 

A. 

B. 

0. 

A. 

B. 

0. 

Hour. 

Feet. 

Feet. 

Feet, 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Hour. 

0 

5.9 

4.8 

5.1 

6.0 

5.5 

6.0 

7.8 

7.4 

7.8 

1.6 

1.4 

1.6 

4.5 

4.0 

4.4 

0 

1 

5.1 

4.8 

5.1 

5.9 

5.5 

5.9 

7.9 

7.4 

7.9 

1.6 

1.4 

1.6 

3.9 

3.7 

4.1 

1 

9 

5.0 

4.7 

5.0 

5.7 

5.4 

5.8 

7.6 

7.3 

7.7 

1.5 

1.4 

1.5 

3.7 

3.6 

4.1 

9 

3 

4.6 

4.5 

4.8 

5.3 

5.9 

5.6 

7.1 

7.0 

7.5 

1.4 

1.3 

1.5 

3.5 

3.5 

4.0 

3 

4 

4.3 

4.4 

4.7 

4.7 

4.9 

5.4 

6.5 

6.7 

7.9 

1.9 

1.9 

1.4 

3.1 

3.3 

3.8 

4 

5 

4.0 

4.3 

4.6 

4.4 

4.8 

5.9 

6.1 

6.5 

7  0 

10 

1.1 

1.3 

9.8 

3.1 

3.6 

5 

6 

3.8 

4.9 

4.5 

4.9 

4.6 

5.1 

5.8 

6.4 

6.8 

1.0 

1.1 

1.3 

9.7 

3.1 

3.6 

6 

7 

3.8 

4.1 

4.4 

4.3 

4.7 

5.1 

6.0 

6.5 

6.9 

1.0 

1.1 

1.3 

3.0 

3.3 

3.7 

7 

8 

4.0 

4  9 

4.5 

4  5 

4.8 

5.3 

6.4 

6.7 

7.1 

1  1 

1.9 

1.3 

3.4 

3.5 

3.9 

8 

9 

4.3 

4.3 

4.6 

5.0 

5.0 

5.5 

6.9 

6.9 

7.4 

1.3 

1.3 

1.4 

3.8 

3.6 

4.1 

9 

10 

4.7 

4.6 

4  9 

5.5 

5.3 

5.8 

7.4 

7.0 

7.6 

1.4 

1.3 

1.5 

4.0 

3.8 

4.2 

10 

11 

5.0 

4.7 

5.0 

5.9 

5.5 

5.9 

7.8 

7.9 

7.8 

1.6 

1.4 

1.6 

4.2 

3.8 

4.3 

11 

In  these,  th6  variations  in  the  interval  between  the  moon’s  transit  and  high  water  are  shown 
for  some  of  the  principal  ports  contained  in  Table  I.  These  variations  of  intervals  depend 
upon  the  age  of  the  moon,  and  as  they  go  through  their  values  in  half  a  lunar  month,  are 
known  as  the  half-monthly  inequality  of  interval.  The  table  extends  from  the  Oh.  of  transit, 
midnight  of  the  calendar  day,  or  full  of  the  moon,  to  11£  hours.  The  numbers  for  change  of 
the  moon  correspond  to  those  of  OA.,  and  for  13  hours  (or  1  h.  p.  m.  of  the  calendar  day)  to 
1  hour,  and  so  on  up  to  23  hours.  The  ports  for  which  the  numbers  are  given  are  designated 
by  the  heading  of  the  columns. 

The  mean  interval,  it  will  be  seen,  does  not  occur  at  full  and  change,  but  nearly  two  days 
afterwards,  on  the  Atlantic  coast.  At  Key  West  it  occurs  more  nearly  at  full  and  change, 
and  at  San  Francisco  still  more  nearly. 

The  same  remark  applies  to  the  heights;  spring  tides  occur  about  two  days  after  the  full  and 
change  of  the  moon,  and  neaps  two  days  after  the  first  and  last  quarters.  The  use  of  this  table 
of  nearer  approximation  is  quite  as  simple  as  that  of  Table  I. 

Rule  to  find  the  time  of  high  water — Look  in  the  Almanac  for  the  time  of  moon’s  transit  (or 
southing)  for  the  date  required.  In  the  table  corresponding  to  that  time,  will  be  found  the 
number  to  be  added  to  the  time  of  transit. 

Example  III. — Required  the  time  of  high  water  at  New  York,  October  1,  1856.  Using  the 
United  States  Nautical  Almanac,  we  find  the  time  of  moon’s  transit  1A.  24m.,  astronomical 
reckoning,  or  1A.  24m.  p.  m.,  calendar  time.  From  Table  II,  we  have,  under  the  heading  of 
New  York,  for  1A.  30m.,  (the  nearest  number  to  the  1A.  24m.  in  the  table,)  8A.  10m. 

Thus,  to  1A.  24m.,  time  of  moon’s  transit, 

Add  8  10  interval  found  from  Table  III. 

The  sum,  9  34  p.  m.,  is  the  time  of  high  water  on  the  1st  of  October,  1856. 

If  the  sum  of  these  numbers  had  exceeded  twelve,  the  tide  would  have  belonged  to  October  2, 
and  we  must  have  gone  back  to  the  transit  of  the  day  before,  and  computed  with  it,  to  obtain 
the  tide  of  October  1. 

Rule  to  find  the  height  of  high  water. — Enter  Table  III,  column  1,  with  the  time  of  moon’s 
transit.  In  the  column  headed  with  the  name  of  the  place,  and  marked  A,  will  be  found  the 
rise  and  fall  corresponding  to  the  time  of  transit;  in  column  B,  the  number  to  be  added  to 
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soundings  on  the  chart,  where  the  soundings  are  given  for  mean  low  water;  in  column  C,  the 
number  to  be  added  to  charts  of  which  the  soundings  are  given  for  low  water,  spring  tides. 

In  the  foregoing  example,  (III,)  the  time  of  transit  being  between  1  and  2  hours,  we  find 
from  Table  III,  the  rise  and  fall  of  tides  on  1st  October,  1856,  between  4.9  and  4.7;  the 
number  to  be  added  to  soundings  given  for  mean  low  water  4.5  feet,  (column  B,)  and  for  low 
water  spring  tides,  (column  C,)  4.9.  feet. 

Having  found  the  time  of  high  water,  that  of  low  water  may  be  obtained  nearly  by  adding 
the  duration  of  ebb  from  column  9,  Table  I.  The  time  of  the  next  preceding  low  water  may 
be  found  by  subtracting  the  duration  of  flood  from  column  8,  Table  I.  The  time  of  the  next 
following  high  water  may  be  found  by  adding  the  duration  of  both  flood  and  ebb;  and  of  the 
next  preceding  high  water,  by  subtracting  the  same  duration  of  the  whole  tide. 

Example  IV. — To  find  the  next  high  water  following  that  of  Example  III. 

The  duration  of  flood,  column  8,  Table  I,  for  New  York,  is  6 h.  0 m. ;  and  of  ebb,  from  column 
9,  is  6A.  25m. ;  the  sum  is  12A.  25m. 

To  9  A.  34m.  p.  m.,  October  1,  time  of  high  water  found, 

Add  12  25  duration  of  flood  and  ebb. 

Sum  21  59,  or  9 h.  59m.  a.  m.  of  October  2,  the  time  of  the  next  high  water. 

TIDES  OF  THE  PACIFIC  COAST. 

On  the  Pacific  coast  there  is,  as  a  general  rule,  one  large  and  one  small  tide  during  each  day, 
the  height  of  the  two  successive  high  waters  occurring  one  a.  m.  the  other  p.  m.  of  the  same 
twenty-four  hours,  and  the  intervals  from  the  next  preceding  transit  of  the  moon  are  very 
different.  The  inequalities  depend  upon  the  moon's  declination;  they  disappear  near  the  time 
of  the  lhoon's  declination  being  nothing,  and  are  greatest  about  the  time  of  its  being  greatest. 
The  inequalities  for  low  water  are  not  the  same  as  for  high,  though  they  disappear  and  have 
the  greatest  value  at  nearly  the  same  times. 

In  Puget  Sound  the  inequalities  for  the  interval  of  high  water  and  for  the  height  of  low 
water  follow  this  rule,  but  those  for  the  interval  of  low  water  and  height  of  high  water  dis¬ 
appear  ^bout  one  day  before  the  moon's  declination  is  greatest,  and  are  greatest  about  four  or 
five  days  before  the  greatest  declination. 

When  the  moon's  declination  is  north,  the  highest  of  the  two  tides  of  the  twenty-four  hours 
occurs  at  San  Francisco  about  eleven  and  a  half  hours  after  the  moon's  southing,  (transit;)  and 
when  the  declination  is  south,  the  lowest  of  the  two  high  tides  occurs  about  that  interval. 

The  lowest  of  the  two  low  waters  of  the  day  is  the  one  which  follows  next  the  highest  high 
water.  The  nature  of  these  tides  will  probably  appear  more  plainly  from  the  annexed  diagrams. 
In  them  the  height  of  the  tide  is  set  off  at  the  side  on  a  scale  of  feet,  and  the  hours  of  the  day 
are  at  the  top.  At  12  noon,  for  example,  the  tide-gauge  marked  6.7  feet..  Joining  all  the 
heights  observed  in  the  twenty-four  hours,  we  have  a  curve  like  that  marked  in  the  figure. 
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The  two  high  waters  are  a  and  c,  and  the  two  low  waters  b 
and  d.  If  a  is  the  high  water,  which  occurs  about  twelve 
hours  after  the  transit  of  the  moon,  when  the  declination  is 
south,  the  ebb  a  b  is  quite  small,  and  the  high  water,  a,  is 
much  lower  than  the  next  high  water,  c.  If  the  moon’s  de¬ 
clination  is  north,  it  is  the  large  high  water,  a,  of  the  second 
diagram,  which  occurs  next  after  the  transit,  and  about 
twelve  hours  from  it.  Tables  IY  and  Y,  give  the  number  to 
be  added  to  the  time  of  moon’s  transit  to  find  the  time  of 
high  water  almost  as  readily  as  in  the  former  case.  They 
are  of  double  entry,  the  time  of  transit  being,  as  before, 
placed  in  the  first  column.  The  number  of  days  from  the 
day  at  which  the  moon  had  the  greatest  declination  is 
arranged  at  the  top  of  the  table.  Entering  the  first  column 
with  the  time  of  transit,  and  following  the  line  horizontally 
until  we  come  under  the  column  containing  the  days  from  the 
greatest  declination,  we  find  the  number  to  be  added  to  the 
time  of  transit  to  give  the  time  of  high  water.  If  the  moon’s 
declination  is  south,  Table  IV  is  to  be  used;  if  north,  Table 

Tables  IV  to  IX,  inclusive,  have  been  recomputed,  using  more  complete  data  for  the  inequa¬ 
lities  above  referred  to,  and  to  those  for  San  Francisco  similar  tables  have  been  added  for  San 
Diego,  Astoria,  and  Port  Townshend.  For  the  other  places  on  the  Western  Coast  given  in 
Table  I  the  following  rules  will  give  sufficiently  close  approximations. 

To  obtain  the  times  of  high  or  low  water  for  San  Pedro,  Cuyler’s  harbor,  and  San  Luis 
Obispo,  compute  first  the  time  for  San  Diego,  by  Table  IV,  V,  or  VIII;  then  add  to  the  time 
thus  obtained  30  minutes,  to  obtain  the  time  for  San  Luis  Obispo,  and  subtract  13  minutes  for 
Cuyler’ 8  harbor.  At  San  Pedro  the  time  of  high  or  low  water  is  sensibly  the  same  as  at  San  Diego. 

For  Monterey,  South  Farallon,  Mare  island,  Benicia,  Ravenswood,  and  Bodega,  compute  first 
the  time  for  San  Francisco,  then  subtract  from  the  time  thus  obtained  1  h.  44  m.  for  Monterey, 
1.  h.  29  m.  for  the  South  Farallon,  and  49  m.  for  Bodega,  and  add  34  m.  for  Mare  island,  1  h. 
4  m.  for  Benicia,  and  30  m.  for  Ravenswood.  For  Thunderbolt  bay,  Port  Orford,  and  Neeah 
harbor,  compute  first  the  time  for  Astoria,  then  subtract  from  it  40  ra.  for  Humboldt  bay,  1  h. 
16  m.  for  Port  Orford,  and  9  m.  for  Neeah  harbor. 

For  Steilacoom  and  Semi-ah-moo  bay,  compute  first  the  time  for  Port  Townshend,  and  add  to 
it  57  m.  for  Steilacoom,  and  1  h.  for  Semi-ah-moo.  The  approximation  will  be  only  a  rough 
one  for  Steilacoom. 

For  the  heights,  Tables  VI,  VII,  and  IX  for  San  Diego,  can  be  used  without  change  for  San 
Pedro,  Cuyler’s  harbor,  and  San  Luis  Obispo.  These  tables  for  San  Francisco  are  also  appli¬ 
cable  to  Monterey,  South  Farallon,  and  Bodega.  For  Mare  island,  add  1.2  foot,  for  Benicia, 
0.9  foot,  and  for  Ravenswood,  2.7  feet  to  the  quantities  for  San  Francisco. 

For  Humboldt  bay,  Port  Orford,  and  Neeah  harbor,  the  tables  for  Astoria  may  be  used, 
subtracting  1.7  foot  for  Humboldt  bay,  and  1.0  foot  for  Port  Orford.  For  Neeah  harbor,  the 
tables  will  give  approximate  results  without  change. 

For  Semi-ah-moo  bay,  add  one  foot  to  the  quantities  in  the  tables  for  Port  Townshend.  For 
Steilacoom,  a  rough  approximation  may  be  obtained  by  adding  4.6  feet  to  them. 

19 
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TABLE  IV.— SAN  FRANCISCO. 


A.  in.  A.  m.  A.  m.  A.  m.  A.  m.  A. 
11  43  11  5ft  12  15  12  33  12  50  13 
11  37  11  53  12  09  12  97  12  44  12 
11  31  11  47  12  03  12  21  12  38  12 
11  25  11  41  11  57  12  15  12  32  12 
11  19  11  35  11  51  12  09  12  96  12 
11  14  11  30  11  46  12  04  12  21  12 
11  11  11  27  11  43  12  01  12  18  12 
11  11  11  27  11  43  12  01  12  18  12 
11  16  11  32  11  48  12  06  12  23  12 
11  24  11  40  11  56  .12  14  12  31  12 
11  33  11  49  12  05  19  23  19  40  12 
11  41  11  57  12  13  12  31  12  48  13 
11  49  12  05  12  21  12  39  19  56  13 

11  54  12  10  12  26  12  44  13  01  13 

12  01  12  17  12  33  12  51  13  08  13 
12  07  12  23  12  39  12  57  13  14  13 
19  19  12  28  19  44  13  09  13  19  13 
12  15  12  31  12  47  13  05  \3  22  13 
12  14  12  30  19  46  13  04  13  21  13 
19  12  12  28  12  44  13  02  *  13  19  13 
19  08  12  24  12  40  19  58  13  15  13 
12  02  12  18  12  34  12  52  13  09  13 
11  55  12  11  12  97  12  45  13  02  13 
11  47  19  03  12  19  12  37  12  54  13 


m.  A.  m.  A.  m.  A.  tn.  A-  tn.  A. 

03  13  17  13  20  13  19  13  14  13 

57  13  11  13  14  13  13  13  08  13 

51  13  05  13  08  13  07  13  09  12 

45  12  59  |  13  02  13  01  12  56  12 

39  12  53  12  56  19  55  19  50  12 

34  12  48  12  51  12  50  12  45  12 

31  12  45  12  48  12  47  12  42  12 

31  12  45  12  48  12  47  12  49  12 

36  12  50  12  53  12  52  12  47  12 

44  12  58  13  01  13  00  12  55  12 

53  13  07  13  10  13  09  13  04  12 

01  13  15  13  18  13  17  13  12  13 

09  13  23  13  26  13  25  13  20  13 

14  13  28  13  31  13  30  13  25  13 

21  13  35  13  38  13  37  13  39  13 

27  13  41  13  44  13  43  13  38  13 

32  13  46  13  49  13  48  13  43  13 

35  13  49  13  52  13  51  13  46  13 

34  13  48  13  51  13  50  13  45  13 

32  13  46  13  49  13  48  13  43  13 

28  13  42  13  45  13  44  13  39  13 

22  13  36  13  39  13  38  13  33  13 

15  13  29  13  32  13  31  13  26  13 

07  13  21  13  24  13  23  13  18  13 


m.  A.  m.  A.  m.  A.  m.  A.  m.  A.  m. 

07  12  57  12  45  12  32  12  18  0  00 

01  12  51  19  39  12  26  19  19  0  30 

55  12  45  12  33  12  20  12  06  1  00 

49  12  39  12  27  12  14  12  00  1  30 

43  12  33  19  21  12  08  11  54  2  CO 

38  12  28  12  16  12  03  11  49  2  30 

35  12  25  12  13  12  00  11  46  3  00 

35  12  25  12  13  12  00  11  46.  3  30 

40  12  30  12  18  12  05  11  51  4  00 

48  12  38  12  26  12  13  11  59  4  30 

57  12  47  12  35  12  22  12  08  5  00 

05  12  55  12  43  12  30  12  16  5  30 

13  13  03  12  51  12  38  12  24  6  00 

18  13  08  12  56  12  43  19  29  6  30 

25  13  15  13  03  12  50  19  36  7  00 

31  13  21  13  09  12  56  12  42  7  30 

36  13  26  13  14  13  01  12  47  8  00 

39  13  29  13  17  13  04  12  50  8  30 

38  13  28  13  16  13  03  12  49  9  00 

36  13  26  13  14  13  01  12  47  9  30 

32  13  29  13  10  12  57  12  43  10  00 

26  13  16  13  04  12  51  12  37  10  30 

19  13  09  12  57  12  44  19  30  11  00 

11  13  01  12  49  12  36  12  29  11  30 
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TABLE  IV.— ASTORIA. 
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s 

SOUTH  DECLINATION 

—days  from  moon’s  greatest  declination. 

ja 

a 

8  _ 

B  ~ 

w.  s 

O  C 

Before — 

After — 

of  id 
transit 

i 

p 

7 

6 

5 

4 

3 

9 

1 

0 

1 

9 

3 

4 

5 

6 

7 

« 

A.  m. 

A.  m. 

k.  m. 

k.  m. 

k.  m. 

k.  m. 

k.  m. 

k.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m 

A.  m. 

A.  m 

A.  m. 

0  0 

19  49 

19  55 

13  5 

13  18 

13  28 

13  38 

13  41 

13  45 

13  46 

H  44 

13  40 

13  34 

13  24 

13  14 

13  2 

0  0 

0  30 

13  36 

19  49 

19  59 

13  12 

13  99 

13  39 

13  35 

13  39 

13  40 

13  38 

13  34 

13  28 

13  16 

13  H 

12  56 

0  30 

1  0 

19  99 

19  49 

12  52 

13  5 

13  15 

13  9o 

13  28 

13  39 

13  33 

13  31 

13  97 

13  21 

13  11 

13  1 

12  49 

1  0 

1  30 

19  93 

19  36 

19  46 

12  59 

13  9 

13  19 

13  29 

13  26 

13  27 

13  95 

13  91 

13  15 

13  5 

12  55 

19  43 

1  30 

9  0 

19  15 

19  28 

12  38 

12  51 

13  1 

13  11 

13  14 

13  18 

13  19 

13  17 

13  13 

13  7 

12  57 

12  47 

12  35 

2  0 

8  30 

19  9 

12  92 

19  32 

19  45 

12  55 

13  5 

13  8 

13  12 

13  13 

13  11 

13  7 

13  1 

12  51 

19  41 

12  29 

2  30 

3  0 

19  3 

19  16 

12  26 

12  39 

12  49 

12  59 

13  9 

13  6 

13  7 

13  5 

13  1 

12  55 

12  45 

19  35 

19  23 

3  0 

3  30  * 

•'ll  58 

12  11 

12  21 

12  34 

12  44 

19  54 

12  57 

13  1 

13  2 

13  0 

12  56 

12  50 

12  40 

19  30 

19  18 

3  30 

4  0 

11  57 

12  10 

12  90 

19  33 

19  43 

19  53 

12  56 

13  0 

13  1 

12  59 

12  55 

12  49 

19  39 

12  29 

12  17 

4  0 

4  30 

18  0 

12  13 

12  23 

12  36 

12  46 

12  56 

12  59 

13  3 

13  4 

13  2 

19  58 

12  52 

12  42 

12  39 

19  20 

4  30 

6  0 

19  8 

12  21 

12  31 

12  44 

12  54 

13  4 

13  7 

13  11 

13  12 

13  10 

13  6 

13  0 

12  50 

12  40 

19  28 

5  0 

6  30 

19  15 

12  98 

12  38 

19  51 

13  1 

13  11 

13  14 

13  18 

13  19 

13  17 

13  13 

13  7 

12  57 

12  47 

12  35 

5  30 

6  0 

19  95 

19  38 

12  48 

13  1 

13  11 

13  21  ; 

13  94 

13  28 

13  29 

13  27 

13  93 

13  17 

13  7 

12  57 

12  45 

6  0 

0  30 

19  36 

19  49 

19  59 

13  12 

13  99 

13  39 

13  35 

13  39 

13  40 

13  38 

13  34 

13  98 

13  18 

13  8 

12  56 

6  30 

7  0 

19  45 

12  58 

13  8 

13  21 

13  31 

13  41 

13  44 

13  48 

13  49 

13  47 

13  43 

13  37 

13  97 

13  17 

13  5 

7  0 

7  30 

19  55 

13  8 

13  18 

13  31 

13  41 

13  51 

13  54 

13  58 

13  59 

13  5? 

13  53 

13  47 

13  37 

13  27 

13  15 

7  30 

8  0 

13  3 

13  16 

13  96 

13  39 

13  49 

13  59 

14  2 

14  6 

14  7 

14  5 

14  1 

13  55 

13  45 

13  35 

13  23 

8  0 

8  30 

13  8 

13  91 

13  31 

13  44 

13  54 

14  4 

14  7 

14  11 

14  12 

14  10 

14  6 

14  0 

13  50 

13  40 

13  28 

8  30 

8  0 

13  10 

13  93 

13  33 

13  46 

13  56 

14  6 

14  9 

14  13 

14  14 

14  19 

14  8 

14  2 

13  59 

13.49 

13  30 

9  0 

9  30 

13  9 

13  99 

13  32 

13  45 

13  55 

14  5 

14  8 

14  12 

14  13 

14  11 

14  7 

14  1 

13  51 

13  41 

12  99 

9  30 

10  0 

13  5 

13  18 

13  28 

13  41 

13  51 

14  1 

14  4 

14  8 

14  9 

14  7 

14  3 

13  57 

13  47 

13  37 

13  95 

10  0 

10  30 

19  59 

13  19 

13  22 

13  35 

13  45 

13  55 

13  58 

14  2 

14  3 

14  1 

13  57 

13  51 

13  41 

13  31 

13  19 

10  30 

11  0 

19  53 

13  6 

13  16 

13  29 

13  39 

13  49 

13  52 

13  56 

13  57 

13  55 

13  51 

13  45 

13  35 

13  25 

13  13 

11  0 

11  30 

19  46 

12  59 

13  9 

13  29 

13  39 

13  49 

13  45 

13  49 

13  50 

13  48 

13  44 

13  38 

13  28 

13  18 

13  6 

11  30 

TABLE  V.— ASTORIA. 


NORTH  DECLINATION.— DATE  FROM  MOON’S  GREATEST  DECLINATION. 


8  : 

of  moot 
transit. 

of  m 
transit. 

After— 

■ 

6 

5 

4 

3 

9 

1 

0 

l 

9 

3 

4 

5 

6 

7 

§ 

A.  m. 

A.  m. 

A.  **. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  rH. 

A.  m. 

A.  m. 

0  0 

13  10 

12  57 

12  47 

12  34 

12  24 

12  14 

12  7 

19  6 

12  8 

12  12 

12  18 

12  28 

19  38 

12  50 

0  0 

0  30 

mm 

19  51 

12  41 

19  28 

12  18 

18  8 

12  1 

12  0 

12  2 

12  6 

12  12 

12  99 

12  32 

12  44 

0  30 

1  o 

12  44 

19  34 

19  21 

12  11 

12  1 

11  54 

11  53 

11  55 

11  59 

12  5 

12  15 

12  25 

12  37 

1  0 

1  30 

12  51 

12  38 

mm 

12  15 

19  5 

11  55 

11  48 

11  47 

11  49 

11  53 

11  59 

12  9 

12  19 

19  31 

1  30 

2  0 

19  43 

19  30 

19  20 

12  7 

11  57 

11  47 

11  40 

11  39 

1141 

11  45 

11  51 

12  1 

12  11 

19  93 

2  0 

9  30 

19  37 

12  94 

12  14 

19  1 

11  51 

11  41 

11  34 

ll  33 

11  35 

11  39 

11  45 

11  55 

12  5 

19  17 

2  30 

3  0 

19  31 

19  18 

19  8 

11  55 

11  45 

11  35 

11  98 

11  27 

11  29 

11  33 

11  39 

11  49 

11  59 

19  11 

3  0 

3  30 

'  12  26 

12  13 

19  3 

11  50 

11  40 

11  30 

11  27 

11  23 

11  39 

11  24 

11  28 

11  34 

11  44 

11  54 

12  6 

3  30 

4  0 

12  95 

12  19 

12  9 

11  39 

11  29 

11  26 

11  22 

11  21 

11  23 

11  27 

11  33 

11  43 

11  53 

12  5 

4  0 

4  30 

19  98 

19  15 

12  5 

11  42 

11  39 

11  29 

11  25 

11  24 

11  26 

11  30 

11  36 

11  46 

11  56 

12  8 

4  30 

5  0 

19  36 

19  23 

12  13 

■IF  1,0 

11  50 

11  40 

11  37 

11  33 

11  39 

11  31 

11  38 

11  .44 

11  54 

19  4 

12  16 

5  0 

5  30 

19  43 

12  30 

12  90 

in 

11  57 

11  47 

11  44 

11  40 

11  39 

11  41 

11  45 

11  51 

12  1 

19  11 

12  93 

5  30 

6  0 

19  53 

19  40 

12  30 

19  7 

11  57 

11  54 

11  50 

11  49 

11  51 

11  55 

12  1 

19  11 

12  21 

12  33 

6  0 

6  30 

13  4 

12  51 

19  41 

19  98 

12  18 

19  8 

12  5 

19  1 

12  0 

12  2 

12  6 

12  19 

19  22 

12  32 

12  44 

6  30 

7  0 

13  13 

13  0 

19  50 

12  37 

12  97 

19  17 

12  14 

19  10 

12  9 

19  11 

12  15 

12  21 

12  31 

12  41 

12  53 

7  0 

7  30 

13  23 

13  10 

13  0 

12  47 

19  37 

12  97 

12  24 

19  90 

19  19 

12  21 

12  25 

19  31 

12  41 

19  51 

13  3 

7  30 

8  0 

13  31 

13  18 

13  8 

12  55 

12  45 

19  35 

19  39 

12  28 

12  97 

12  29 

12  33 

12  39 

12  49 

19  59 

13  11 

8  0 

8  30 

13  36 

13  23 

13  13 

13  0 

19  50 

19  40 

12  37 

12  38 

12  39 

12  34 

12  38 

12  44 

12  54 

13  4 

13  16 

8  30 

9  0 

13  38 

13  95 

13  15 

13  2 

12  52 

12  49 

12  39 

12  35 

12  34 

12  36 

12  40 

12  46 

12  56 

13  6 

13  18 

9  0 

9  30 

13  37 

13  24 

13  14 

13  1 

12  51 

12  41 

12  38 

•  12  34 

12  33 

12  35 

12  39 

12  45 

12  55 

13  5 

13  17 

9  30 

10  0 

13  33 

13  90 

13  10 

12  57 

12  47 

12  37 

12  34 

19  30 

12  29 

12  31 

19  35 

12  41 

12  51 

13  1 

13  13 

10  0 

10  30 

13  97 

13  14 

13  4 

19  51 

12  41 

12  31 

12  28 

19  24 

12  23 

12  25 

12  29 

yriEpi 

12  45 

12  55 

13  7 

10  30 

11  0 

13  21 

13  8 

19  58 

12  45 

12  35 

12  25 

12  29 

12  18 

12  17 

12  19 

12  23 

12  29 

12  39 

12  49 

13  1 

11  0 

11  30 

13  14 

13  1 

12  51 

12  38 

19  28 

12  18 

! 

12  15 

12  11 

12  10 

12  12 

12  16 

19  22 

12  32 

12  42 

19  54 

11  30 
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TABLE  IV.— PORT  TOWNSHEND. 


SOUTH  DECLINATION.— DAY*  PROM  MOON’B  GREATEST  DEO  UN  ATION. 


Time  of  ro 
transit. 

Before — 

0 

After — 

Time  of  m 
trenail* 

7 

6 

5 

4 

3 

9 

1 

1 

9 

3 

D 

5 

6 

H 

A.  m. 

A.  to. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

0  0 

3  45 

3  91 

9  51 

9  9 

1  39 

1  13 

1  96 

1  44 

9  9 

9  21 

9  42 

9  57 

3  15 

3  33 

3  45 

0  0 

0  30 

3  38 

3  14 

9  44 

1  55 

1  95 

1  6 

1  19 

1  37 

1  55 

2  14 

9  35 

2  50 

3  8 

3  26 

3  38 

0  30 

1  0 

3  8 

9  38 

1  49 

1  19 

1  0 

1  13 

1  31 

1  49 

9  8 

2  29 

2  44 

3  2 

3  90 

3  32 

1  0 

1  30 

3  96 

3  9 

9  39 

1  43 

1  13 

0  54 

1  7 

1  25 

1  43 

2  9 

9  93 

2  38 

9  56 

3  14 

3  26 

1  30 

9  0 

3  91 

9  57 

9  97 

1  38 

1  8 

0  49 

1  2 

1  90 

1  38 

1  57 

2  18 

2  33 

9  51 

3  9 

3  21 

2  0 

9  30 

3  18 

9  54 

1  35 

1  * 

0  46 

0  59 

1  17 

1  35 

1  54 

9  15 

9  20 

2  48 

3  6 

3  18 

9  30 

3  0 

3  16 

9  59 

9  99 

1  33 

1  3 

0  44 

0  57 

1  15 

1  33 

1  52 

2  13 

9  28 

2  46 

3  4 

3  16 

3  0 

3  30 

3  17 

9  53 

9  93 

1  34 

1  4 

0  45 

0  58 

1  16 

1  34 

1  53 

2  14 

2  29 

2  47 

3  5 

3  17 

3  30 

4  0 

3  91 

9  57 

9  97 

1  38 

1  8 

0  49 

1  9 

1  90 

1  38 

1  57 

2  18 

9  33 

2  51 

3  9 

3  21 

4  0 

4  30 

3  96 

3  9 

9  39 

1  43 

1  13 

0  54 

1  7 

1  95 

1  43 

9  2 

9  23 

9  38 

9  56 

3  14 

3  96 

4  30 

6  0 

3  39 

3  8 

9  38 

1  49 

1  19 

1  0 

1  13 

1  31 

1  49 

2  8 

2  29 

2  44 

3  9 

3  90 

3  32 

5  0 

5  30 

3  41 

3  17 

9  47 

1  58 

1  98 

1  9 

1  99 

1  40 

1  58 

2  17 

2  38 

9  53 

3  11 

3  99 

3  41 

5  30 

6  0 

3  59 

3  28 

9  58 

9  9 

1  39 

1  20 

1  33 

1  51 

2  9 

2  28 

9  49 

3  4 

3  92 

3  40 

3  59 

6  0 

6  30 

4  1 

3  37 

3  7 

9  18 

1  48 

l  99 

l  42 

9  0 

2  18 

2  37 

2  58 

3  13 

3  31 

3  49 

4  1 

6  30 

7  0 

4  8 

3  44 

3  14 

9  95 

1  55 

l  36 

1  49 

2  7 

9  23 

9  44 

3  5 

3  90 

3  38 

3  56 

4  8 

7  0 

7  30 

4  15 

3  51 

3  91 

9  39 

9  9 

1  43 

1  56 

2  14 

2  39 

2  51 

3  12 

3  27 

3  45. 

4  3 

4  15 

7  30 

8  0 

4  18 

3  54 

3  94 

9  35 

9  5 

1  46 

1  59 

2  17 

2  35 

9  54 

3  15 

3  30 

3  48 

4  6 

4  18 

8  0 

8  30 

4  19 

3  55 

3  95 

9  36 

9  6 

1  47 

9  0 

2  18 

2  36 

2  55 

3  16 

3  31 

3  49 

4  7 

4  19 

8  30 

9  0 

4  lb 

3  54 

3  94 

9  35 

9  5 

1  46 

1  59 

2  17 

9  35 

9  54 

3  15 

3  30 

3  48 

4  6 

4  18 

9  0 

9  30 

4  15 

3  51 

3  91 

9  39 

9  9 

1  43 

1  56 

2  14 

2  32 

2  51 

3  19 

3  27 

3  45 

4  3 

4  15 

9  30 

10  0 

4  10 

3  46 

3  16 

9  27 

1  57 

1  38 

151 

2  9 

2  97 

9  46 

3  7 

3  40 

3  58 

4  10 

10  0 

10  30 

4  6 

3  49 

3  19 

9  93 

1  53 

1  34 

1  47 

9  5 

2  93 

9  42 

3  3 

3  18 

3  36 

3  54 

4  6 

10  30 

11  0 

4  0 

3  36 

3  6 

9  17 

1  47 

1  98 

1  41 

1  59 

2  17 

9  36 

2  57 

3  19 

3  30 

3  48 

4  0 

11  0 

11  30 

3  54 

3  30 

3  0 

9  11 

1  41 

I 

1  92 

1  35 

1  53 

2  11 

2  30 

2  51 

3  6 

3  94 

3  42 

3  54 

11  30 

TABLE  V.— PORT  TOWNSHEND. 


* 

I 

NORTH  DEC  UN  ATION.- 

-DAYS  PROM  MOON’S  GREATEST  DECLINATION. 

• 

a 

2 

1  ~ 

Before — 

After— 

ei 

Urn  B 

O  g 

• 

7 

6 

5 

< 

3 

9 

1 

0 

1 

2 

3 

4 

5 

6 

7 

« 

a 

b 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

ii*  m. 

A.  m. 

A.  m. 

A  m 

A.  TO. 

0  0 

3  45 

4  9 

439 

5  28 

5  58 

6  17 

6  4 

5  46 

5  28 

5  9 

4  48 

4  33 

4  li> 

3  57 

3  45 

0  0 

0  30 

3  38 

4  9 

4  32 

5  21 

5  51 

6  10 

5  57 

5  39 

5  21 

5  2 

4  41 

4  96 

4  8 

3  50 

3  38 

0  30 

1  0 

3  32 

3  56 

4  26 

5  15 

5  45 

6  4 

5  51 

5  33 

5  15 

4  56 

4  35 

4  90 

4  2 

3  41 

3  32 

1  0 

1  30 

3  96 

3  50 

4  20 

5  9 

5  39 

5  58 

5  45 

5  27 

5  9 

4  50 

4  29 

4  14 

3  56 

3  38 

3  26 

1  30 

9  0 

3  21 

3  45 

4  15 

5  4 

5  34 

5  53 

5  40 

5  22 

5  4 

<45 

4  24 

4  9 

3  51 

3  33 

3  21 

9  0 

2  30 

3  18 

3  42 

4  12 

5  1 

5  31 

5  50 

5  37 

5  J9 

5  1 

4  42 

4  91. 

4  6 

3  48 

3  30 

3  18 

2  30 

3  0 

3  16 

3  40 

4  10 

4  59 

5  29 

5  48 

5  35 

5  17 

4  59 

4  40 

4  19 

4  4 

3  46 

3  28 

3  16 

3  0 

3  30 

3  17 

3  41 

4  11 

5  0 

5  30 

5  49 

5  36 

5  18 

5  0 

4  41 

4  20 

4  5 

3  47 

3  29 

3  17 

3  30 

4  0 

3  91 

3  45 

4  15 

5  4 

5  34 

5  53 

5  40 

5  22 

5  4 

4  45 

4  24 

4  9 

3  51 

3  21 

4  0 

4  30 

3  96 

3  50 

4  90 

5  9 

5  39 

5  58 

5  45 

5  27 

5  9 

4  50 

4  99 

4  14 

3  56 

3  38 

3  26 

4  30 

5  0 

3  39 

3  56 

426 

5  15 

5  45 

6  4 

5  51 

5  33 

5  15 

4  56 

4  35 

4  20 

4  2 

3  44 

3  32 

5  0 

5  30 

3  41 

4  5 

4  35 

5  94 

5  54 

6  13 

6  0 

5  42 

5  24 

5  5 

4  44 

4  29 

4  11 

3  53 

3  41 

5  30 

6  0 

3  52 

4  16 

4  46 

5  35 

6  5 

6  24 

6  11 

5  53 

5  35 

5  16 

4  55 

4  40 

4  22 

4  4 

3  52 

6  0 

6  30 

4  1 

4  95 

4  55 

5  44 

6  14 

■ 

6  20 

6  2 

5  44 

5  25 

5  4 

4  49 

4  31 

4  13 

4  1 

6  3J 

7  0 

4  8 

4  32 

5  9 

5  51 

6  21 

6  40 

6  27 

6  9 

5  51 

5  32 

5  11 

4  56 

4  38 

4  20 

4  8 

7  0 

7  30 

4  15 

4  39 

5  9 

5  58 

6  96 

6  47 

6  34 

6  16 

5  58 

5  39 

5  18 

5  3 

4  45 

4  27 

4  15 

7  30 

8  0 

4  18 

4  49 

5  12 

6  1 

6  31 

6  50 

6  37 

6  19 

6  1 

5  42 

5  21 

5  6 

4  48 

4  30 

4  18 

8  0 

8  30 

4  19 

4  43 

5  13 

6  9 

6  32 

6  51 

6  38 

6  20 

6  2 

5  43 

5  29 

5  7 

4  49 

4  31 

4  19 

8  30 

9  0 

4  18 

4  49 

5  19 

6  1 

6  31 

6  50 

6  37 

6  19 

6  1 

5  42 

5  21 

5  6 

4  48 

4  30 

4  18 

9  0 

9  30 

4  15 

439 

5  9 

5  58 

6  98 

6  47 

6  34 

6  16 

5  58 

5  39 

5  18 

5  3 

4  45 

4  27 

4  15 

9  30 

10  0 

4  10 

4  34 

5  4 

5  53 

6  93 

6  42 

6  29 

6  11 

5  53 

5  34 

5  13 

4  58 

4  40 

4  92 

4  10 

10  0 

10  30 

4  6 

4  30 

5  0 

5  49 

6  19 

6  38 

6  25 

6  7 

5  49 

5  30 

5  9 

4  54 

4  38 

4  18 

4  6 

10  30 

11  0 

4  0 

4  94 

4  54 

5  43 

6  13 

6  32 

6  19 

6  1 

5  43 

5  24 

5  3 

4  48 

4  30 

4  12 

4  0 

11  0 

11  30 

3  54 

4  18 

4  48 

5  37 

6  7 

6  26 

6  13 

5  55 

5  37 

5  18 

4  57 

4  42 

4  21 

4  G 

3  54 

11  30 
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If  we  disregard  the  daily  inequality,  the  column  headed  San  Francisco  in  Table  II  would 
give  us,  as  in  the  examples  on  the  Atlantic  coast,  the  means  of  determining  the  time  of  high 
water. 

Example  V. — Required  the  time  of  high  water  at  North  Beach,  San  Francisco,  Cal.,  on  the 
7th  February,  1853. 

1st.  The  time  of  the  moon’s  transit  at  Greenwich,  from  the  Nautical  Almanac,  is  11/i.  41m.; 
the  longitude  of  San  Francisco  8 Jl  10m. ;  requiring  a  correction  of  16m.  to  the  time  of  transit 
for  San  Francisco,  which  is  thus  found  to  be  11  A.  blm. 

2d.  The  moon’s  declination  is  south,  and  at  the  time  of  transit  about  two  days  after  the 
greatest.  Entering  Table  IV  we  find  12 A.  (or  0A.)  of  transit,  the  nearest  number  to  11A. 
57m.  which  the  table  gives;  and  following  the  line  horizontally  until  we  come  to  two  days  after 
the  greatest  declination  we  find  13A.  14m. 

To  11A.  57m.,  time  of  transit  of  the  moon,  February  7,  San  Francisco, 

Add  13  14  from  column  0A.  transit  and  two  days  after  greatest  declination. 

The  sum  25  11  or  1  A.  11m.,  February  8,  is  the  time  of  high  water  corresponding  to 
the  transit  which  we  took  of  February  7.  If  we  desire  the  tide  of  February  7,  we  must  go 
back  to  the  moon’s  transit  of  the  6th.  The  example  was  purposely  assumed  to  show  this  case: 

11  A.  lm.,  time  of  transit  February  6,  1853, 

13  31  number  for  11A.  transit  and  one  day  from  greatest  declination. 

Sum  24  32  time  of  high  water  0A.  32m.  a.  m.  February  7. 

The  height  of  high  watet\ — The  height  of  high  water  is  obtained  in  a  similar  manner  by  the 
use  of  Table  VI  and  Table  VII,  entering  these  in  the  same  way  with  the  time  of  transit  and 
days  from  the  greatest  declination.  Table  VI  is  for  south  declination,  and  Table  VII  for 
north. 


TABLE  VI.— SAN  DIEGO. 


JP 

a 

|  . 

SOOTH  DECLINATION 

.— DAYB  FROM  MOON’B  GREATEST  DECLINATION. 

c 

8  , 

ij 

Before— 

■ 

After— 

©  ^ 

8 

P 

H 

H 

5 

4 

3 

9 

i 

B 

> 

9 

3 

4 

5 

6 

7 

B 

P 

Hour . 

Feet. 

Feet . 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Fee*. 

Hour . 

d 

4.7 

4.5 

4.3 

4.3 

4.1 

4.1 

4.1 

4.1 

4.9 

4.3 

4.5 

4.8 

5.1 

5.5 

|  5.8 

0 

1 

4.8 

4.4 

4.3 

4.1 

4.0 

4.0 

4.0 

4.1 

4.9 

4.4 

4.7 

5.0 

5.4 

S.7 

1 

9 

4.4 

4.3 

4.0 

3.9 

3.8 

3.8 

3.8 

3.9 

4.0 

4.9 

4.5 

4.8 

5.9 

5.5 

9 

3 

4  1 

3.9 

3.7 

3.6 

3.5 

3.5 

3.5 

3.6 

3.7 

3.9 

4.9 

4.5 

4.9 

5.9 

3 

4 

3.8 

3.6 

3.4 

3.3 

3.9 

3.9 

3.9 

3.3 

3.4 

3  6 

3.9 

4.9 

4.6 

4.9 

4 

5 

3.6 

3.4 

3.9 

3.1 

3.0 

3.0 

3  0 

3.1 

3.9 

3.4 

3.7 

4.0 

4.4 

4.7 

5 

6 

3.6 

3.4 

3.9 

3.1 

3.0 

3  0 

3.1 

3.9 

3.4 

3.7 

4.4 

4.7 

6 

7 

3.7 

3.5 

8.3 

3.9 

3.1 

3.1 

3.1 

3.1 

3.9 

3.3 

3.5 

3.8 

4.1 

4.5 

4.8 

7 

8 

3.8 

3.6 

3.4 

3.3 

3  9 

3.9 

3.9 

3.9 

3.3 

3.4 

3.6 

3.9 

4.9 

4.6 

4.9 

8 

9 

1  4.4 

4.9 

4.0 

3.9 

3.8 

3.6 

3.8 

3.8 

3.9 

4.0 

4.9 

4.5 

4.8 

5.9 

5.5 

9 

.10 

1  4,7 

4.5 

4.3 

4.9 

4.1 

4.1 

4.1 

4.1 

4.9 

4.3 

4.5 

4.8 

5.1 

5.5 

6.8 

10 

11 

!  4.8 

1 

4.6 

4.4 

4.3 

4.9 

4.9 

4.9 

4.9 

4.3 

4.4 

4,6  ! 

4.9 

5.9 

5.6 

5.9 

11 
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TABLE  VI.— ASTORIA. 


JB 

"c 

s 

SOUTH  DECLINATION - DATS 

FROM  MOON’S  GREATEST  DECLINATION. 

• 

e 

i  . 

of  m 
transit. 

Before — 

After— 

of  m 
transit 

S 

h 

7 

6 

5 

4 

3 

9 

1 

0 

1 

2 

3 

4 

5 

6 

7 

9 

B 

P 

Hour. 

Fret. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Hour, 

0 

8.0 

8.3 

8.4 

8.5 

8.6 

8.6 

8.6 

8.6 

8.5 

8.4 

8.3 

8.1 

7.7 

7.4 

7.0 

0 

1 

8.0 

8.9 

8.4 

8.5 

8.6 

8.6 

8.6 

8.5 

8.5 

8.4 

8.9 

8.1 

7.7 

7.4 

7.0 

1 

2 

7.8 

8.1 

8  9 

8.4 

8.4 

8.4 

8.4 

8.6 

8.3 

8.9 

8.1 

7.9 

7.5 

7.9 

6.8 

9 

3 

7.5 

7.8 

7.9 

8.1 

8.1 

8.1 

8.1 

8.1 

8.0 

7.9 

7.8 

7.6 

7.9 

6.9 

6.5 

3 

4 

7.1 

7.6 

7  5 

7.7 

7.7 

7.7 

7.7 

7.7 

7.6 

7.5 

7.4 

7.9 

6.8 

6.5 

6.1 

4 

5 

7.0 

7.9 

7.3 

7.3 

7.3 

7.3 

7.3 

7.1 

7.1 

7.0 

6.8 

6.5 

6.1 

5.7 

5 

6 

6.8 

7.0 

7.1 

7.1 

7.1 

7.1 

7.1 

7.0 

6.9 

6.8 

6.6 

6.3 

5.9 

5.5 

6 

7 

7.0 

7.1 

7.9 

7.3 

7.3 

7.3 

7.3 

7.9 

7.1 

7.0 

6.8 

6.4 

6.1 

5.7 

7 

8 

7.0 

7.3 

7.5 

7.6 

7  6 

7.6 

7.6 

7.6 

7.5 

7.4 

7.3 

7.1 

6.8 

6.4 

6  0 

8 

9 

7.5 

7.8 

8.0 

8.1 

8.1 

8.1 

8.1 

8.1 

8.0 

7.9 

7.8 

7.6 

7.3 

6.9 

6.5 

9 

10 

7.9 

8.9 

8.4 

8.5 

8.5 

8.5 

8.5 

8.5 

8.4 

8.3 

8.9 

8.0 

7.7 

7.3 

6.9 

10 

11 

8.1 

8.4 

8.6 

8.7 

8.7 

8.7 

8.7 

8.7 

8.6 

8.5 

8.4 

8.9 

7.9 

7.5 

7.1 

11 
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NORTH  DECLINATION - DATS  FROM  MOON’S  ORRATKBT  DECLINATION. 


of  m 
transit. 

Before — 

After— 

•> 

S 

h 

7 

6 

5 

4 

3 

9 

1 

0 

1 

2 

3 

4 

5 

6 

7 

« 

E 

h 

Hour. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Hour, 

0 

7.4 

7.1 

6.9 

6.8 

6.8 

6.8 

6  8 

6.8 

6.9 

7.0 

7.1 

7.3 

7.6 

8.0 

8.4 

0 

1 

7.4 

7.1 

6.9 

6.8 

6.8 

6.8 

6.8 

6.8 

6.9 

7.0 

7.1 

7.3 

7.6 

8.0 

8.4 

1 

9 

7  2 

6  9 

6.8 

6.6 

6.6 

6.6 

6.6 

6.6 

6.7 

6.8 

6.9 

7.1 

7.5 

7.8 

8.9 

2 

3 

6.9 

6.6 

6  5 

6.3 

6.3 

6.3 

6.3 

6.3 

6.4 

6.5 

6.6 

6.8 

7.2 

7.5 

7.9 

3 

4 

6.5 

6.2 

6.1 

5.9 

5  9 

5.9 

5.9 

5.9 

6.0 

6.1 

6.9 

6.4 

6  7 

7.1 

7.5 

4 

5 

6.1 

5.9 

5.7 

5.6 

5.5 

5.5 

5.6 

5.6 

5.7 

5  7 

5  9 

6.0 

6.4 

6.7 

7.1 

5 

6 

5.9 

5.7 

5.5 

5.4 

5.3 

5.3 

5.3 

5.4 

5.5 

5.5 

5.7 

5.9 

6.2 

6.5 

6.9 

6 

7 

6.1 

5.8 

5.6 

5.5 

5.5 

5.5 

5.5 

5.5 

5  6 

5.7 

5.8 

6.0 

6.3 

6.7 

7.1 

7 

8 

6.4 

6.9 

6  0 

5  9 

5.8 

5.8 

5.8 

5.8 

5.9 

6.0 

6.2 

6.3 

6.7 

7.0 

7.4 

8 

9 

6.9 

6.7 

6.5 

6.4 

6.3 

6.3 

6.3 

6.4 

6.4 

6.5 

6.7 

6.8 

7.2 

7.5 

7.9 

9 

10 

7.3 

7.1 

6.9 

6.8 

6.7 

«.7 

6.7 

6.8 

6.9 

6.9 

7.0 

7.9 

7.6 

7.9 

8.3 

10 

11 

7.5 

7.2 

7.i 

7.0 

6.9 

6.9 

6.9 

6.9 

7.0 

7.1 

7.2 

7.4 

7.8 

8.1 

8.5 

11 
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i. 

“  i 

•  s 

NORTH  DECLINATION 

—DATS  FROM  MOON’8  GREATEST  DECLINATION. 

of  moon’s 
transit. 

Before— 

After— 

« 

s 

h 

7 

n 

D 

D 

1 

0 

1 

9 

3 

4 

5 

6 

7. 

• 

S 

h 

Hour. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet . 

Feet. 

Feet. 

Feet. 

Feet. 

.Feet. 

Hour. 

0 

6.6 

6.3 

5.9 

6.1 

6!4 

6.9 

7.2 

7.4 

7.5 

7.5 

7.5 

7.5 

7.6 

7.7 

7.9 

0 

1 

6.7 

6.4 

6.0 

6.2 

6.5 

7.0 

7.3 

7.5 

7.6 

7.6 

7.6 

7.6 

7.7 

7.8 

8.0 

1 

9 

6.6 

6.3 

5.9 

6.1 

6.4 

6.9 

7.2 

7.4 

7.5 

7.5 

7.5 

7.5 

7.6 

7.7 

7.9 

9 

3 

6  3 

6.0 

5.6 

5.8 

6.1 

6.6 

6.9 

7.1 

7.2 

7.2 

7.2 

7.4 

7.3 

7.4 

7.6 

3 

4 

6.0 

5.7 

5.3 

5.5 

5.8 

6.3 

6.6 

6.8 

6.9 

6.9 

6.9 

6.9 

7  0 

7.1 

7.3 

4 

5 

5.9 

5.6 

5.9 

5.4 

5.7 

6.2 

6.5 

6.7 

6.8 

6.8 

6.8 

6.8 

6.9 

7.0 

7.2 

5 

6 

6.1 

5.8 

5.4 

5.6 

5.9 

6.4 

6.7 

6.9 

7.0 

7.0 

7.0 

7.0 

7.1 

7  2 

7.4 

6 

7 

6.4 

6.1 

5.7 

5.9 

6.2 

6.7 

7.0 

7.2 

7.3 

7.3 

7.3 

7.3 

7.4 

7.5 

7.7 

7 

8 

6.5 

6.9 

5.8 

6.0 

6.3 

6.8 

7.1 

7.3 

7.4 

7.4 

7.4 

7.4 

7.5 

7.6 

7.8 

8 

9 

6.5 

6.2 

5.8 

6.0 

6.3 

6.8 

7.1 

7.5 

7.4 

7.4 

7.4 

7.4 

7.5 

7.6 

7.8 

9 

10 

6.6 

6.3 

5.9 

6.1 

6.4 

6.9 

7.2 

7.4 

7.5 

7.5 

7.5 

7.5 

7.6 

7.7 

7.9 

10 

11 

6.6 

6.3 

5.9 

6.1 

6.4 

6.9 

7.9 

7.4 

7.5 

7.5 

7.5 

7.5 

7.6 

7.7 

7.9 

11 

Digitized  by  VjOOQiC 


THE  UNITED  STATES  COAST  SURVEY. 


153 


TABLE  YII.— PORT  TOWNSHEND. 


• 

a 

P 

JOUTH  DKCLXWATION 

— DAY*  FROM  KOOH*B  OREATEET  DkCUKATlOH.  . 

Time  of  moon’s 
transit.  . 

Before— 

; 

0 

-  ■ 

After— 

D 

D 

5 

4 

3 

D 

n 

1 

9 

3 

B 

5 

'6 

‘  7 

Hour. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet.  i 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Hover . 

0 

■O 

7.9 

8.3 

8.1 

7.8 

7.3 

7.0 

6.8 

B.7 

6.7 

6.7 

6,6 

6.5 

6.3 

0 

1 

I 

8.0 

8.4 

8.9 

7.9 

7.4  ' 

7.1 

6.9 

6  8 

6.8 

6.8 

6.7 

6.6 

6.4 

1 

9 

HI 

7.9 

8.3 

8  1 

7.8 

7.3 

7.(1 

6  8 

8.7 

6.7 

6.7 

.6  6 

6.5 

6.3 

9 

3 

HI 

7  6 

*.0 

7.8 

7.0 

6.7 

6.5 

6.4 

6.4 

6.4 

6.3 

6.9 

6.0 

3 

4 

HI 

7.3 

7.7 

7  5 

■89 

6.7 

6.4 

6.2  . 

6.1 

6.1 

"8.1 

6.1 

6.0 

5.9 

5.7 

4 

5 

6.9 

7.9 

7.6 

7.4 

7.1 

6.6 

6.3 

6.1 

-6.0 

6.0 

6.0 

6.0 

5.9 

5.8 

5.6 

5 

6 

7.1 

7.4 

7.8 

7.6  , 

MEM 

6.8 

6.5 

6.3 

6.9 

6.9 

6.2 

6.9 

6.1 

6.0 

5.8 

6 

7 

7.4 

7.7 

8.1 

7.9 

mm 

H 

6.8 

6.6 

6.5 

6.5 

6.5 

6.5 

6.4 

6.3 

6.1 

7 

8 

7.6 

7.8 

8.3 

8.0 

HI 

iBiH 

6.9 

6.7 

6.6 

6.6 

6.6 

6.6 

6.5 

•6.4 

6.9 

8 

9 

7.5 

7.8 

9.9 

8.0 

HI 

6,9 

6.7 

6.6 

6.6 

6.6 

6.6 

6.5 

6.4 

6.9 

9 

10 

7.6 

7.9 

8.3 

8.1 

7.8 

.  H 

7.0 

6.8 

'6.7 

6.7 

6.7 

6.6 

.6.5 

6.3 

10 

11 

7.6 

7.9 

8,3 

8.1 

7.8 

7.0 

6.8 

6.7 

6.7 

Hi 

6.7 

6.6 

6.5 

6.3 

11 

- i 

Note.— To  use  these  tables  with  a  chart  on  which  the  soundings  are  referred  to  mean  low  water,  substraet  1.3  foot  from  the  numbers  in  the  tables 
from  San  Diego  to  Astoria,  1.7  foot  for  Ne6-ah  harbor,  8.3  for  Port  Townsfaend,  and  9.7  for  Semiahmoo  and  Steilacoom. 


Example  VI. — In  Example  V,  to  obtain  the  height  of  tide  on  February  7,  the  declination 
being  south,  we  enter  Table  VI,  for  San  Francisco,  with  OA.  of  transit,  and  two  days  after 
greatest  declination,  and. find  that  the  tide  will  be  4.5  feet  above  the  mean  of  the  lowest  low 
water,  or  that  4.5  feet  are  to  be  added  to  the  soundings  of  a  chart  reduced  to  the  mean  of  the 
lowest  low  waters  of  each  day.  If  the  soundings  of  the  chart  were  given  for  mean  low  water, 
then  1.2  feet  ought  to  be  subtracted  from  the  Tables  VI  and  VII;  thus,  in  this  example,  it 
would  be  3.3  feet.  ■?. 

The  approximate  time  of  the  successive  low  and  high  waters  of  the  day  will  be  found  by 
adding  the  numbers  in  Table  VIII  to  the  time  of  the  first  high  water  already  determined.  The 
table  gives  the  numbers  for  the  different  days  from  the  greatest  declination. 

Tables  containing  nurhbcrs  to  be  added  to  the  time  of  high  water  found  from  Tables  IV  and  V,  to  obtain  (he 

successive  low  and  high  waters . 

TABLE  VIII.— SAN  DIEGO. 
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TABLE  VIII.— SAN  FRANCISCO. 


TABLE  VIII.— ASTORIA. 


p 

s 

a 

I 

t 

greatest  declination. 

■OCT*  dbcumatiok. 

RORTR  BBC  Lilt  ATtOR. 

P 

! 

1 

1 

1 

1 

1 

i 

i 

Low  water. 
(Small.) 

High  water. 
(Large.) 

Low  water. 
(Large.) 

High  water. 
(Small.) 

Low  water. 
(Small.) 

h. 

m. 

JL 

m. 

h. 

m. 

m 

m 

A.  M. 

h. 

m. 

r  ■> 

6 

38 

19 

50 

10 

17 

0 

18 

19  03 

18 

41 

7 

6 

e 

14 

19 

33 

10 

15 

8 

40 

19  90 

18 

43 

6 

£ 

ft 

5 

55 

19 

13 

10 

14 

7 

01 

19  40 

18 

44 

ft 

1  - 

4 

5 

34 

11 

47 

10 

00 

7 

99 

13  15 

18 

40 

4 

i 

m 

3 

5 

20 

11 

27 

10 

03 

7 

30 

13  35 

18 

Aft 

3 

.  m 

' 

9 

5 

00 

11 

07 

18 

54 

7 

*7 

13  ftft 

10 

04 

9 

1 

5 

05 

11 

01 

18 

59 

7 

51' 

14  01 

10 

08 

1  . 

0 

5 

03 

10 

53 

18 

40 

'  7 

83 

14  00 

10 

19 

0 

1 

ft 

05 

10 

51 

18 

49 

7 

51 

14  11 

10 

16 

1 

9 

ft 

11 

10 

56 

18 

40 

7 

4ft 

14  07 

10 

18 

9  1 

# 

3 

ft 

18 

11 

03 

18 

41 

7 

38 

13  50 

10 

17 

3 

. 

1  ■ 

4 

6 

SB 

11 

1ft 

18 

30 

7 

94 

13  47 

10 

10 

4 

[I 

< 

5 

ft 

50 

11 

35 

18 

41 

7 

•6 

13  97 

10 

17 

ft 

< 

e 

0 

11 

11 

55 

18 

40 

8 

45 

13  07 

10 

18 

6 

7 

6 

35 

19 

10 

18 

40 

0 

91 

19  43 

10 

18 

7  d 
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TABLE  VIII.— PQRT  TOWNSHEND. 


if 

A 

it 

SOtTU  BBCLIHATIptr. 

e 

HOKTH  DECLI1V ATTOH • 

JP 

I 

-S' 

i 

i 

i 

f 

•u 

I. 

S 

l 

Low  water. 

Hifh  water. 

Low  water. 

Low  water. 

High  water. 

Low  water. 

A. 

"m. 

A. 

m. 

A.  m. 

A. 

m. 

A. 

m. 

A. 

m. 

7 

8 

05 

IS 

96 

18  05 

5 

39 

19 

96 

18 

31 

7 

6 

6 

38 

13 

14 

18  90 

5 

06 

11 

38 

18 

16 

6 

5 

7 

18 

14 

14 

18  40 

4 

96 

10 

38 

17 

56 

5 

i 

fl 

4 

8 

13 

15 

59 

19  93 

3 

31 

9 

00 

17 

13 

4 

•  1 

a  # 

3 

8 

36 

16 

59 

90  00 

3 

08 

8 

00  * 

16 

36 

3 

A 

9 

8 

43 

17 

30 

90  31 

3 

01 

7 

99 

16 

05 

-  9 

.  1 

8 

19 

17 

04 

90  36 

3 

32 

7 

48  . 

16 

00 

1 

0 

7 

40 

16 

98 

90  39 

4 

64 

8 

94 

16 

04, 

0 

1 

7 

18 

15 

58 

90  18 

4 

96 

9 

00 

16 

18 

1 

9 

6 

59 

15 

14 

19,59 

4 

45 

9 

38 

16 

37 

9 

3 

8 

38 

14 

39 

19*  38 

c5 

06 

IP 

90 

16 

58 

3., 

a • 

4 

6 

94 

14 

09 

19  99 

5 

90 

10 

50 

17 

14 

4 

<  • 

5 

6 

10 

13 

96 

19  00 

5 

34 

11 

96 

17 

36 

5 

< 

6 

5 

59 

19 

50 

18  35 

5 

45 

12 

09 

18 

01 

6 

.  7 

5 

42 

19 

96 

18  98 

6 

09 

19 

96 

18 

08 

7  . 

The  days  from  the  greatest  declination  are  written  in  the  first  and  last  columns  of  the  table. 
The  second,  third,  and  fourth  columns  refer  to  south  declination,  and  the  fifth,  sixth,  and 
seventh  to  north.  The  second  column  gives  the  number  which  is  to  be  added,  according  t6  the 
declination,  to  the  time  of  high  water,  obtained  by  means  of  Tables  IV  and  V,  to  give  the  next 
low  water,  which  is  the  small  low  water  b  of  Diagram  I.  The  third  contains  the  numbers  to.  be 
added  to  the  spine  to  give  the  second  or  large  high  water  c  of  Diagram  1.  The  fourth,  the 
numbers  to  be  added  to  the  same  to  give  the  second  or  large  low  water  d  of  Diagram  I.  The 
succeeding  columns  give  the  numbers  to  be  used  in  the  same  way  for  north  declination,  to 
obtain  the  low  water  6  (large)  of  Diagram  II;  the  high  water  c  (small)  and  the  low  water  d 
(small)  of  the  same  diagram.  The  rise  and  fall  of  the  same  successive  tides  may  be  obtained 
by  inspection  from  Table  IX,  in  which  the  first  column  at  the  side  contains  the  time  of  transit, 
and  the  successive  columns  the  numbers  corresponding  to  that  time  and  to  the  number  of  days 
from  greatest  declination.  The  arrangement  of  this  table  is  like  that  already  given. 

The  numbers  for  the  small  ebb  tide  a  b  of  Diagram  I,  or  c  d  of  Diagram  II,  are  first  giver* } 
then  those  for  small  low  and  large  high  waters  b  c  of  Diagram  I,  and  d  e  of  Diagram  II;  next, 
the  large  ebt)  tide  c  d  of  Diagram  I,  or  a  b  of  Diagram  II;  and,  lastly,  from  the  large  low  water 
to  the  small  high  water  d  e  of  Diagram  I,  or  b  c  of  Diagram  II. 
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TABLE  IX.— SAN  DIEGO— Continued. 


1 

LABOR  EBB  TIDE,  OR  PROM  LARGE  HIGH  WATER  TO  LARGE  LOW  WATER. 

FROM 

laeob  low  Water  to  small  high  water. 

Jt 

"m 

s 

JP 

s 

Day*  from  mo6n’s  greatest  declination. 

Day*  from  moon's  greatest  declination. 

5 

jp 

a 

s 

8 

o 

s 

a 

o 

Before. 

- 

1 

After— 

fl 

S 

3 

cs 

7  - 

6 

5 

4 

1 

fl 

I 

fl 

n 

1 

fl 

5 

6 

fl 

D 

fl 

fl 

3 

2 

1 

H 

fl 

1 

3 

4 

5 

6 

7 

e 

* 

o 

H 

Ft. 

Ft. 

Ft. 

Ft. 

a 

a 

a 

a 

a 

a 

Ft. 

Ft. 

a 

m 

a 

a 

Ft. 

Ft. 

Ft. 

a 

a 

a 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

0 

5.2 

5.8 

6.2 

6.6 

6.9 

7.1 

7.2 

7.2 

7.1 

6.9 

6.5 

6.0 

5.4 

4.6 

4.0 

4.1 

4.3 

4  5 

4.7 

4.8 

4.9 

5.0 

5.0 

5.1 

5.1 

5.2 

5.2 

5.3 

5.3 

52 

0 

1 

5.0 

to 

*o 

6.0 

6.4 

6.7 

6.9 

7.0 

7.0 

6.9 

6.7 

6.3 

5.8 

5  2 

4.4 

3.8 

3.9 

4.1 

4.3 

4.5 

4.6 

4.7 

4.8 

4.8 

4,9^ 

4.9 

5.0 

5.0 

5.1 

5.1 

5.0 

1 

2 

4.7 

5.3 

5.7 

6.1 

6.4 

6.6 

6.7 

6.7 

6.6 

6.4 

6.0 

5.5 

4.9 

4.1 

3.5 

3.6 

3.8 

4.0 

4.2 

4.3 

4.4 

4.5 

4.5 

4.6 

4.6 

4.7 

4.7 

4.8 

4.8 

4.7 

2 

3 

4.2 

4.8 

5.2 

5.6 

5.9 

6.1 

6.2 

6.2 

6.1 

5.9 

5.5 

5.0 

4.4 

3.6 

3.0 

3.1 

3.3 

3.5 

•3.7 

3.8 

3.9 

4.0 

4.0 

4.1 

4.1 

4  2 

4.2 

4.3 

4.3 

4.2 

3 

4 

3.4 

4.0 

4.4 

4.8 

5.1 

5.3 

5.4 

5.4 

5.3 

5.1 

4.7 

4.2 

3.6 

2.8 

2.2 

2.3 

2.5 

2.7 

2.9 

3.0 

3.1 

3.2 

3.2 

3  3 

3.3 

3.4 

3.4 

3.5 

3.6 

3.4 

4 

5 

2.9 

3.5 

3.9 

4.3 

4.6 

4.8 

4.9 

4.9 

4.8 

4.e 

4.2 

3.7 

3.1 

2.3 

1.7 

1.8 

2.0 

2.3 

2.4 

2.5 

2.6 

2.7 

2.7 

2.8 

2.8 

2.9 

2.9 

3.0 

3.0 

2.9 

5 

6 

3  0 

3.6 

4.0 

4.4 

4.7 

4  9 

5.0 

5.0 

4.9 

4  7 

4.3 

3.8 

3.2 

2.4 

1.8 

1.9 

2.1 

2.3 

2.5 

2.6 

2.7 

2.8 

2.8 

2.9 

2.9 

3.0 

3.0 

3.1 

3.1 

3.0 

6 

7 

3.5 

4.1 

4.5 

4.9 

5.2 

5.4 

5.5 

5.5 

5.4 

5  2 

4.8 

4.3 

3.7 

2.9 

2.3 

2.4 

2.6 

2.8 

3.0 

3.1 

3.2 

3.3 

3.3 

3.4 

3.4 

3.5 

3.5 

3.6 

3.6 

3.5 

7 

8 

4.1 

4.7 

5,1 

5.5 

5.8 

6.0 

6.1 

6.1 

6.0 

5.8 

5.4 

4.9 

4.3 

3.5 

2.9 

3.0 

3.2 

3.4 

3.6 

3.7 

3.8 

3.9 

3.9 

4.0 

4.0 

4.1 

4.1 

4.9 

4.2 

4.1 

8 

9 

4.9 

5.5 

5.9 

6.3 

6.6 

6.8 

6.9 

6.9 

6.8 

6.6 

6.2 

5.7 

5.1 

4.3 

3.7 

3.8 

4.0 

4.2 

4.4 

4.5 

4.6 

4.7 

4.7 

4.8 

4.8 

4.9 

4.9 

5.0 

5.0 

4.3 

9 

10 

5.4 

8.0 

6.4 

6.8 

7.1 

7.3 

7.4 

7.4 

7.3 

7.1 

6.7 

6.0 

5.6 

4.8 

4.2 

4.3 

4.5 

4.7 

4.9 

5.0 

5.1 

5.2 

5.2 

5  3 

5.3 

5.4 

5.4 

5.5 

5.5 

5.4 

10 

11 

5.5 

6.1 

6.5 

6.9 

7.2 

7.4 

7.5 

7.5 

7.4 

7.2 

6.8 

6.3 

5.7 

4.9 

4.3 

4.4 

4.6 

4.8 

5.0 

5.1 

5.2 

5.3 

,3 

5.4 

5.4 

5.5 

5.5 

5.6 

5.6 

5.5 

11 

From  c  to  d.  . . 

... 

.... 

i 

. .  Diagram  .  I. 

From  d  to  e. .. 

•  •  •  • 

•  a  a  •  < 

.. ... 

. .  Diagram  I. 

From  a  to  b.  .. 

.... 

. 

.... 

.... 

..Diagram  11 

From  6  to 

c. .. 

.... 

.... 

..Diagram  11. 
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! 

s 

p 

§ 

s 

* 

■MALL  KBB  TIDE,  OR  FROM  SMALL  HIGH  WATER  TO  SMALL  LOW  WATER 

FROM  SMALL  LOW  WAITER  TO  LA  RGB  HIGH  WATER. 

Days  from  moon’s  greatest  declination* 

Days  from  moon’s  greatest  declination.  . 

m 

f 

Before 

- 

After- 

- 

Before 

- 

After-— 

1 

O 

B 

§ 

as 
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6 

5 
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3 
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1 

0 

1 

2 

3 

A 

5 

6 

7 

7 

6 

5 

4 

3 

2 

1 

B 

1 

2 

3 

4 

5 

6 

i 

i 

EG 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft 

Ft. 

Ft. 

Ft 

Ft. 

ft. 

Ft. 

Ft. 

ft. 

ft. 

Ft. 

ft. 

Ft. 

ft. 

ft. 

Ft. 

ft. 

ft. 

Ft 

Ft. 

Ft 

Ft. 

ft. 

ft 

Ft. 

0 

4.7 

4.C 

3.4 

2.S 

EE 

EE 

m 

1.7 

1.7 

1.9 

2.2 

2.6 

3.1 

3.7 

4.4 

5.2 

4.9 

4.6 

4.5 

4.0 

3.7 

3.4 

3.2 

3.1 

3.0 

3.1 

3.1 

3.3 

3.4 

3.5 

0 

1 

4.5 

3.f 

3.2 

2.7 

2.2 

1.8 

1.6 

1.5 

1.5 

1.7 

2.1 

2.4 

2.S 

3.5 

4.2 

5.0 

4.7 

4.4 

4.3 

3.8 

3.5 

3.2 

3.0 

2.9 

2.8 

2.9 

2.9 

3.1 

3.2 

3.3 

1 

9 

4.3 

3.C 

3.0 

2.5 

2.0 

1.6 

1.4 

1.5 

1.2 

1.5 

1.8 

2.2 

2.7 

3.2 

4.0 

4.8 

4'.  5 

4.2 

4.1 

3.6 

3.8 

3.0 

2.8 

2.7 

2.6 

2.7 

2.7 

2.9 

3.0 

3.1 

9 

3 

4.0 

3.: 

2.7 

2.2 

1.7 

1.5 

1.1 

EE 

IE 

i.q 

1.5 

l.S 

EX 

EE 

EX 

EH 

4.2 

3.9 

3.8 

3.3 

3.0 

2.7 

2.5 

2.4 

2.3 

2.4 

2  4 

9.6 

2.7 

9.8 

3 

4 

3.6 

9.S 

2.5 

1.8 

1.3 

OS 

0  7 

0.6 

0.6 

0.8 

1.1 

1.5 

2.0 

2  6 

3.2 

4.1 

3.8 

3.5 

3.4 

2.9 

2.6 

2.3 

2.1 

2.0 

1.9 

2.0 

9.0 

9.2 

2  3 

9.4 

4 

5 

3.2 

9.f 

l.S 

1.4 

0.9 

0.5 

0.3 

0.2 

0.2 

0.4 

0.7 

1.1 

1.6 

2.2 

2.9 

3.7 

3.4 

3.1 

3.0 

2.5 

2.2 

1.9 

1.7 

1.6 

1.5 

1.6 

1.6 

1.8 

1.9 

2.0 

5 

6 

3.2 

2.5 

l.S 

1.4 

0.9 

0.5 

0.3 

0.2 

0.2 

0.4 

0.7 

l.l 

1.6 

2.2 

2.9 

3.7 

3.4 

3.1 

3.0 

2.5 

2.2 

1.9 

1.7 

1.6 

1.5 

1.6 

16 

1.8 

1.9 

2.0 

0 

7 

3.4 

2.7 

2.1 

1.6 

1.1 

0.7 

0.5 

0.4 

0.4 

0.6 

0.9 

1.2 

1.8 

2.4 

3.1 

3.9 

3.6 

3.3 

3.2 

2.7 

2.4 

2.1 

1.9 

1.8 

1.7 

1.8 

1.8 

2.0 

2.1 

2.2 

7 

8 

3.8 

3.1 

2.5 

2.0 

1.5 

1.1 

o;9 

0.8 

EE 

IE 

H 

1.7 

2.2 

2.8 

3.5 

4.3 

E 

Iff* 

EE 

3.1 

2.8 

2.5 

2.3 

2.2 

2.1 

2.2 

9.2 

2.4 

2.5 

2.6 

8 

9 

4  1 

3.4 

2.8 

2.3 

1.8 

1-4 

1.2 

1.1 

1.1 

1.3 

1.6 

2.0 

2.5 

3.1 

3.8 

4.6 

■ffl 

1 

3.9 

3.4 

3.1 

2.8 

2.6 

2.5 

2.4 

2.5 

2.5 

2,7 

2.8 

2.9 

9 

10 

4.5 

3.8 

3.2 

2.7 

2.2 

1,8 

1.6 

1.5 

r.s 

1.7 

2.0 

2.4 

2.9 

3.5 

4.9 

5.0 

4.7 

4.4 

4-3 

3.8 

3.5 

m 

ffl 

2.9 

2.8 

2.5 

2.9 

3.1 

3.2 

3.3 

10 

11 

4.7 

H 

3.4 

2  9 

2.4 

2.0 

1.8 

1.7 

1.7 

1.9 

2.9 

2.6 

3.1 

3.7 

4.4 

5.2 

4.9 

4.6 

4.5 

4.0 

3.7 

3.4 

3.2 

3.1 

3.0 

3.1 

3.1 

3.3 

3.4, 

3.5 

11 
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...Diagram  I 

From  b  to  e.... 
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...Diagram  1 

. .  Diagram  1 1 

From  A  to  a  . . . 

I 

TABLE  IX. 

—SAN  FRANCISCO— 
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2  2 

2.2 

2.3 

2.3 

2.5 

3.0 

3.7 

4.4 

5.5  7.5 

7.1 

6.4 

5.0 

3.8 

2.6 

2.0 

1.5 

1.4 

1.6 

1.8 

2.3 

2.8 

3..1 

3.9 

1 

2 

6.4 

5.3 

4.0 

2.9 

2.3 

2.C 

2.1 

2.1 

2.2 

2.2 

2.< 

2.9 

3.6 

4.3 

5.4|  7.4 

7.0 

6.3 

4.9 

3.7 

2.5 

1.9 

1.4 

1.3 

1.5 

1.7 

2.9 

2.7 

3.0 

3.8 

2 

3 

6.1 

5.0 

3.7 

2.6 

2.0 

1.7 

1.8 

1.8 

1.9 

1.9 

2.1 

2.6 

3.3 

4.0 

5.1  7.1 

6.7 

6.0 

4.6 

3.4 

2.2 

1.6 

1.1 

1.0 

1.2 

1.4 

1.9 

2.4 

2.7 

•V 

3 

4 

5.5 

4.4 

3.1 

2.0 

1.4 

1.1 

1.2 

1.2 

1.3 

1.3 

1.5 

2.0 

2.7 

3.4 

4.5  6.5 

6.1 

5.4 

4.0 

2.8 

1  6 

l.C 

0.5 

0.4 

0.6 

0.8 

1.3 

1.8 

2.1 

2.9 

4 

5 

5.1 

4.0 

2.7 

1.6 

1.0 

0.7 

0.8 

0.8 

0.9 

0.9 

1.1 

1.6 

2.3 

3.0 

4.1  6.1 

5.7 

5.0 

3.6 

2.4 

1.2 

0.6 

0.1 

0.0 

0.2 

0.4 

0.9 

1.4 

1.7 

2.5 

5 

6 

5.1 

4.0 

2.7 

1.6 

l.Oj 

!  H 

0.8 

0.8 

0.9 

0.9 

1.1 

1.6 

2.3 

3.0 

4.1  6.1 

5.7 

5.0 

3.6 

2.4 

1.2 

0.6 

0.1 

0.0| 

0.2 

0.4 

O.f 

1.4 

1.7 

2.5 

6 

•7 

5.3 

4.2 

2.9 

1.8 

1.2 

0.9 

1.0 

1.0 

1.1 

1.1 

1.3 

1.8 

2.5 

3.2 

4.3  6.3 

5.9 

5.2 

3.8 

1  2.6 

1.4 

0.8 

0.3 

0.2 

0.4 

0.6 

1.1 

1.6 

1.9 

2.7 

7 

8 

5.5 

4.4 

3.1 

2.0 

1.4 

1.1 

1.2 

1.2 

1.3 

1.3 

1.5 

2.0 

2.7 

3.4 

4.5  6.5 

6.1 

5.4 

4.0 

i  2.8 

1.61 

1.0 

0.5 

0.4 

0.6 

O.81 

1.3 

1.8 

2.) 

2.9 

8 

9 

5  l 

4.6 

3.3 

2.2 

1.6 

1.3 

1.4 

1.4 

1.5 

1.5 

1.7 

2.2 

2.9 

3.6 

4.7  6.7 

6.3 

5.6 

4.2 

3.0 

!•* 

1.2 

0.7 

0.6, 

0.8 

1.0 

1.5 

2.0 

2.3 

3.1 

9 

10 

6.1 

5.0 

3.7 

2.6 

2.0 

1.7 

i.el 

1.8 

1,9 

1.9 

2.1 

2.6 

3.3 

4.0 

5.1  7.1 

6.7 

6.0 

4.6 

3.4 

2.2 

1.6 

1.1 

i.oj 

1.2 

1.4, 

1.9 

2.4 

2.7 

3.5 

10 

11 

6  4 

5.3 

4.0 

2.9 

2.3|  2.0 

2.  li 

2.1 

2.2 

2.2 

2.4 

2.9 

3.6 

4.3 

H  7-< 

7.0 

6.3 

4.9 

3.7 

85| 

1.9 

1.4 

1.5 

1.7 

1 

2  2 

2.7 

3.0 

3.8 

11 

Example  VII. — Thus,  in  Example  YI,  the  high  water  of  February  7  was  found  to  be  3.3  feet 
above  mean  low  water.  The  declination  being  south,  Diagram  I  applies,  and  this  high  water 
is  the  small  one.  To  obtain  the  fall  of  the  next  low  water  or  small  low  water,  we  enter  Table 
IX,  for  San  Francisco,  with  OA.  of  moon’s  transit,  and  two  days  after  the  greatest  declination 
in  the  first  part  of  the  table,  and  fihd  1.9  foot,  which  will  be  the  difference  in  height  of  this 
high  and  low  water.  Entering  with  the  same  transit  and  day  in  the  second  part,  we  find  3.0 
feet,  which  is  the  rise  of  the  large  high  above  the  small  low  water;  the  difference  between  1.9 
and  3.0  or  1.1  foot  is  the  difference  of  height  of  the  two  successive  high  waters. 

It  is  easy  to  see  how,  in  this  way,  the  soundings  of  a  chart  can  bo  reduced  to  what  they 
would  be  approximately  at  all  the  successive  high  and  low  waters.  A  similar  set  of  tables  is  in 
preparation  for  Key  West  and  some  of  the  other  ports  on  the  Gulf  of  Mexico,  where  the  tides 
are  of  the  same  character. 
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TIDES  OF  THE  GULF  OF  MEXICO. 

On  the  coast  of  Florida,  from  Cape  Florida,  around  the  Peninsula,  to  St.  Mark's,  the  tides 
are  of  the  ordinary  kind,  but  with  a  daily  inequality  which,  small  at  Cape  Florida,  goes  on 
increasing  as  we  proceed  westward  to  the  Tortugas.  From  the  Tortugas  to  St.  Mark's  the 
daily  inequality  is  large  and  sensibly  the  same,  giving  the  tides  a  great  resemblance  to  those 
of  the  Pacific  coast,  though  the  rise  and  fall  is  much  smaller.  Between  St.  Mark's  and  St. 
George's  island,  Apalachicola  entrance,  the  tides  change  to  the  single  day  class,  ebbing  and 
flowing  but  once  in  the  twenty-four  (lunar)  hours. 

At  St. /George' 8  island  there  are  two  tides  a  day,  for  three  or  four  days,  about  the  time  of 
the  moon's  declination  being  zero.  At  other  times  there  is  but  one  tide  a  day,  with  a  long 
stand  at  high  water  of  from  6  to  9  hours.  From  Cape  St.  Bias  to  and  including  the  mouth  of 
the  Mississippi  the  single  day  tidek  are  very  regular,  and  the  small  and  irregular  double  tides 
appear  only  for  two  or  three  days,  (and  frequently  even  not  at  all,)  about  the  time  of  zero 
declination  of  the  moon.  The  stand  at  high  and  low  water  is  comparatively  short,  seldom 
exceeding  an  hour. 

To  the  west  of  the  mouth  of  the  Mississippi  the  double  tides  reappear.  At  Isle  Derni&re 
they  are  distinct,  though  a  little  irregular,  for  three  or  four  days,  near  the  time  of  the  moon's 
zero  declination.  At  all  other  times  the  single  day  type  prevails,  the  double  tides  modifying 
it,  however,  in  the  shape  of  a  long  stand  of  from  6  to  10  hours  at  high  water.  This  stand  is 
shortest  at  the  time  of  the  moon's  greatest  declination,  sometimes  being  reduced  to  but  one 
hour.  At  Calcasieu  the  tides  are  distinctly  double,  but  with  a  large  daily  ineqqality.  The 
rise  and  fall  being  small,  they  would  often  present  to  the  ordinary  observer  the  same  appear¬ 
ance  as  at  Isle  DerniSre.  At  Galveston  the  dpuble  tides  are  plainly  perceptible,  though 
small,  for  five  or  six  days  at  the  time  of  moon's  zero  declination.  At  other  times  they  present 
the  single  day  type,  with  the  peculiarity  that,  after  standing  at  high  water  for  a  short  time, 
the  water  falls  a  small  distance  and  stands  again  at  that  height  for  several  hours,  then  con-: 
tinues  to  fall  to  low  water.  Sometimes  it  falls  very  slowly  for  nine  or  ten  hours  following  high 
water,  and  then  acquires  a  more  rapid  rate  to  low  water.  At  Aransas  Pass  and  Brazos  Santiago 
the  single  day  tides  prevail.  Small,  irregular  double  tides  are  only  perceived  for  two  or  three 
days  at  the  moon's  zero  declination.  At  all  other  times  there  is  but  one  high  water  in  the  day, 
with  a  long  stand  of  from  6  to  9  hours,  during  which  there  are  often  small,  irregular  fluctua¬ 
tions  or  a  very  slow  fall.  In  the  following  table  the  mean  rise  and  fall  of  tides  at  the  above 
stations  are  given.  ^ 

The  highest  high  and  the  lowest  low  waters  occur  when  the  greatest  declination  of  the  moon 
happens  at  full  or  change;  the.  least  tide  when  the  moon's  declination  is  nothing  at  the  first  or 
last  quarter.  The  rise  and  fall  being  so  small,  the  times  and  heights  are  both  much  influenced 
by  the  winds,  and  are  thus  rendered  quite  irregular. 
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TABLE  X. 

Bise  and  fall  at  several  stations  on  the  Gulf  of  Mexico . 


MEAN  RISE  AND  TALL  OF  TIDES. 


Stations. 

At  moon's 

At  moon’s 

Mean. 

greatest 

least  - 

declination. 

declination. 

Ft.  - 

Ft. 

Ft. 

St.  George's  island,  Florida . 

1.1 

l.S 

0.6 

Pensacola,  Florida . . . 

1.0 

1.5 

0.4 

Fort  Morgan,  Mobile  bay,  Alabama _ ... 

1.0 

1.5 

0.4 

Cat  island,  Mississippi . 

1.3 

1.9 

0.6 

Southwest  Pass,  Louisiana . 

1.  1 

1.4 

0.5 

Isle  Dernidre,  Louisiana.  . . . 

1.4 

2.2 

0.7 

Entrance  to  Lake  Calcasieu,  Louisiana  .... 

1.9 

2.4 

1.7 

Galveston,  Texas . . . 

1.1 

1.6 

0.8 

Aransas  Pan,  Texas . 

1.  1 

1.8 

0.6 

Brazos  Santiago,  Texas . . . 

0.9 

1.2 

0.5 

TO  DETERMINE  THE  RISE  AND  FALL  OF  THE  TIDES  FOR  ANY  GIVEN  TIME  FROM  HIGH  OR  LOW  WATER- 

It  is  sometimes  desirable  to  know  how  far  the  tide  will  rise  in  a  given  iime  from  low  water, 
or  fall  in  a  given  time  from  high  water,  or  to  approximate  to  the  time  which  has  elapsed  from 
low  or  high  water,  by  knowing  the  rise  or  fall  of  the  tide  in  the  interval.  If  the  proportion  of 
the  rise  and  fall  in  a  given  time  were  the  same  in  the  different  ports,  this  would  easily  be 
shown  in  a  single  table  giving  the  proportional  rise  and  fall,  which,  by  referring  to  Table  I, 
showing  the  rise  and  fall  of  the  tide  at  the  port,  would  give  the  rise  and  fall  in  feet  and  deci¬ 
mals.  The  proportion,  however,  is  not  the  same  in  different  ports,  nor  in  the  same  ports  for 
tides  of  different  heights.  The  following  Table  XI  shows  the  relation  between  the  heights 
above  low  water  for  each  half  hour  for  New  York  and  Old  Point  Comfort  and  for  spring  and 
neap  tides  at  each  place.  Units  express  the  total  rise  of  high  water  above  low  water,  and  the 
figures  opposite  to  each  half  hour  denote  the  proportional  fall  of  the  tide  from  high  water 
onward  to  low  wAter.  For  example,  at  New  York,  three  hours  after  high  water,  a  spring  tide 
has  fallen  six-tenths  (sixty  hundredths)  of  the  whole  fall.  Suppose  the  whole  rise  and  fall  of 
that  day  to  be  5.4  feet,  (Table  I,)  then,  three  hours  after  high  water,  the  tide  will  have  fallen 
3.24  feet,  or  three  feet  three  inches,  nearly.  Conversely,  if  we  have  observed  that  a  spring 
tide  has  fallen  three  feet  three  inches,  we  may  know  that  high  water  has  passed  about  three 
hours. 

21 
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TABLE  XI. 


Giving  the  height  of  the  tide  above  low  water  fcn%  every  half  hour  before  or  after  high  water,  the 

total  range  being  taken  as  equal  to  1. 


MEW  YORK. 

OLD  POINT  COMFORT. 

Time  before  or 

after  bigh  water. 

Spring  tide. 

Neap  tide. 

Spring  tide. 

Neap  tide. 

h.  m. 

h  m 

h.  m. 

h.  m. 

h.  m. 

0  0 

1. 00 

0  30 

0.  98 

0.  98 

0. 98 

1  o 

0.  94 

0.  93 

0.94 

1  so 

0. 89 

0.  86 

0.87 

2  ’  0 

0.80 

0.  72 

0.  78 

2  30 

0.72 

0. 59 

0.  70 

0.  68 

3  0 

0.  60 

0. 45 

mmm 

0.67 

3  30 

0. 49 

0.  31 

Jl  U 

0.44 

4  0 

0.39 

0.19 

0.  34 

4  30 

0.38 

0. 10 

■1 

0.22 

5  0 

0. 18 

0.02 

0. 13 

6  30 

0.  09 

0. 00 

0.05 

6  0 

0.05 

0.03 

0.01 

0  30 

0.  00 

BBS 

e.  oo 

0.  00 

TIDES  IN  COASTING. 

By  observing  the  time  of  high  water  and  low  water  along  the  coast  we  find  the  places  at 
which  they  are  the  same.  The  map  of  co-tidal  lines  (Sketch  No.  65,  C.  S.  Rep.,  1857,)  shows 
that  it  is  high  water  nearly  at  the  same  hour  all  along  the  coast  from  Sandy  Hook  to  Cape 
Cafiaveral;  of  course,  not  in  the  bays  and  harbors  and  up  the  rivers,  but  on  the  outer  coast. 

It  is  high  water  exactly  at  the  same  hour  all  along  the  line  marked  XII,  seen  on  the  chart, 
near  Sandy  Hook,  and  north  and  south  of  Hatteras,  and,  with  small  interruptions,  at  Cape 
Lookout  and  Cape  Fearv  all  the  way  to  near  Cape  CatiaveTal.  This  same  line  extends  eastward 
to  near  Block  island,  and  south  of  Nantucket,  and  then  passes  away  from  ouf  coast.  At  full 
and  change  of  the  moon,  along  this  line,  (approximately,)  it  is  high  water  at  XII  o’clock, 
Greenwich  time,  the  local  time  of  high  water  depending  upon  the  longitude  of  the  place ;  or, 
to  speak  more  correctly,  in  the  average  of  a  lunar  month  it  is  high  water  so  many  hours  after 
the  time  of  the  moon’s  passing  the  meridian  of  Greenwich.  By  these  lines,  called  co-tidal 
lines,  we  can  determine  what  tidal  currents  the  navigators  must  expect  to  meet  in  coasting;  and 
for  this  purpose  we  divide  the  ports  of  the  coast  into  two  sets,  those  south  and  those  north 
of  New  York. 

The  sailing  lines  of  coasters  bound  to  southern  ports  this  side  of  the  straits  of  Florida  are 
marked  upon  the  map,  and  also  of  those  bound  through  the  sounds  to  eastern  ports,  and, 
outside,  to  Halifax  and  European  ports. 
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VESSELS  TO  AND  FROM  PORTS  SOUTH  OF  NEW  YORK. 

South  of  Sandy  Hook,  New  Jersey,  the  line  of  XII  hours  is  nowhere  more  than  18'miles 
from  the  coast;  that  of  Xl|  nowhere  more  than  35  miles;  that  of  XI£  nowhere  more  than  48; 
and  XI  nowhere  more  than  110.  The  distance  of  these  lines  of  XII  to  XI  hours,  (corresponding 
within  four  minutes  to  VII  and  VI  of  New  York  time,)  from  different  parts  of  the  coast,  is 
shown  from  Table  A,  where  the  first  column  gives  the  name  of  the  place,  and  the  second,  third, 
fourth,  fifth,  respectively,  the  distances  of  the  co-tidal  lines  of  XII,  XIJ,  XI£,  and  XI  hours. 

The  distances  are  measured  from  the  ports  on  perpendiculars  to  the  co-tidal  lines.  They 
may  be  taken  as  if  measured  on  the  parallel  of  latitude  at  all  the  points  for  the  line  of  XII 
hours,  and  at  all  between  Sandy  Hook  and  Cape  Hatteras  for  the  fines  of  XI|  and  XI£  hours. 


A. 


Distance  from  coast,  measured  on  perpendicular  to  co-tidal  lines. 


At  XII  hoars. 

At  Xlf  hours. 

At  XI}  hoars. 

At  XI  hoars. 

• 

Naut.  mUes. 

Naut.  miles. 

Naut.  miles. 

Naut.  miles. 

Sandy  Hook..  .............  . . 

12 

32 

53 

100 

B&rnegat . . . . . . 

2 

29 

39 

78 

Cape  May.. . . . . . 

16 

30 

46 

02 

Cape  Henlopen. . . . 

18 

33 

47 

92 

Aoateague . - . . . 

7 

22 

36 

82 

Cape  Henry _ _ _ — . . . 

12 

28 

43 

100 

Cape  Hatteras.. .... _ - _ ................. 

8 

20 

63 

_ _ _ _ 

11 

26 

71 

Cape  TiX)1cont _ _ _ * . 

7 

18 

66 

Beaufort  entrance,  North  Carolina . . 

6 

15 

24 

63 

Ctope  Fear  ................... . . 

6  _ 

16 

56 

Cape  . . . . . 

lor 

2l 

67 

Charleston  light . . . . . . 

S 

15  | 

27 

70 

Port  Royal  entrance . . . . . 

6 

17  ’ 

29 

78 

Tybee  entrance............ . . 

6 

17 

31 

.  82 

St.  Mary's  entrance . . — . 

12 

25 

40 

110 

St-  John's  entrance _ _ _ ....... _ _ 

17 

35 

48 

Cape  CrfTtrr-^  _ ..... _ 

16 

Cape  Florida. _ _ ^ _ _ _ _ „t _ 

V 

The  co-tidal  lines  are  in  such  directions  that  at  10,  20,  and  30  miles  from  the  coast,  between 
Sandy  Hook  and  the  St.  John's,  there  is  but  a  variation  of  seven  minutes,  and  even  to  Cape 
Canaveral  only  of  eight  minutes. 

Keeping  ten  mites  from  the  shore,  the  coaster  would  pass  from  XII  hours  at  Sandy  Hook  to 
XI  hours  45  minutes  at  Hatteras,  and  increase  again  irregularly  to  XII  hours  7  minutes  at  the 
St.  John’s,  as  shown  more  explicitly  in  table  B.  These  three  tracks  of  10,  20,  and  30  mites 
are  inside  of  the  cold  wall  of  the  Gulf  Stream,  and  generally  in  the  cold  current,  except  at  Cape 
CaSaveral. 
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It  follows,  then,  as  a  general  thing,  from  these  two  tables  that  the  coaster,  in  passing  from 
Sandy  Hook  to  the  St.  John’s  would  have  the  tides  the  same,  within  some  fifteen  minutes,  as 
if  he  remained  at  Sandy  Hook.  So  that  leaving,  for  example,  a  high  water,  he  would,  according 
to  the  elapsed  time,  have  the  ebb  and  flood  alternating  every  six  hours  and  a  quarter,  nearly, 
as  if  he  had  remained  near  Sandy  Hook  As  the  flood  tide  sets  in  generally  to  the  northward 
and  on  shore,  and  the  ebb  to  the  southward  and  off  shore,  he  would  know  by  the  time  that 
elapsed  from  his  departure  and  the  period  of  the  tide  at  which  he  started  what  tidal  currents 
he  might  expect  to  meet  as  he  passed  along  the  coast.  This,  of  course,  is  not  peculiar  to 
Sandy  Hook  as  a  point  of  departure,  but  would  be  true  for  any  of  the  entrances  given  in  the 
table,  taking  care  not  to  mistake  the  time  of  tides  within  for  that  at  the  entrance. 

By  referring  to  George  W.  Blunt,  esq.,  I  have  obtained  the  tracks  of  sailing  and  steam  vessels 
passing  from  New  York  to  ports  to  the  south  of  it,  as  shown  by  the  lines  on  the  chart  accom¬ 
panying  this  paper. — (See  Sketch  No.  65,  C.  S.  Rep.,  1857.)  Tracing  these  on  the  map  of 
co-tidal  lines,  I  have  determined  how  the  navigator  would  find  the  tides  as  he  passes  from  port 
to  port.  The  results  are  shown  in  the  annexed  table,  (C,)  in  which  the  port  between  which 
and  Sandy  Hook  the  mariner  passes  is  at  the  head  of  the  table,  and,  at  the  side,  the  place  off 
which  the  co-tidal  hours  will  be  found,  as  stated  in  the  table. 
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C. 


Off— 

Co  tidal  hours  on  sailing  linos  measured  on  parallel  of  latitudes  of  places  named  in  the  first 
column,  between  New  Tork  and — 

Delaware 

bay. 

Chesapeake 

bay. 

Ocracoke 

inlet. 

Cape  Fear. 

Charleston. 

Savannah. 

St.  John's. 

•Cape 

Florida. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

Sandy  Hook _ ..... _ 

12  6 

12  5 

12  5 

12  5 

12  6 

12  5 

12  5 

12  5 

Barnegat . . 

11  57 

11  67 

11  67 

11  67 

11  57 

11  67 

11  57 

Cape  May . . . 

12  10 

11  52 

Big 

11  45 

11  45 

11  45 

11  45 

11  45 

Cape  Henlopen.. _ .... 

11  51 

11  43 

11  43 

11  43 

11  43 

11  43 

11  43 

Aftfntf*f»gnp  .  r- _ .  _ _ 

11  55 

11  33 

n  33 

11  33 

11  33 

11  33 

11  33 

(^ApA  TTftnry  _ 

12  13 

11  24 

11  24 

11  24 

11  24 

11  24 

11  24 

Cone  TTftttMiu 

11  48 

11  48 

11  48 

11  48 

11  48 

11  48 

OmunkA  ir»1«t  _ _ _ 

11  42 

11  42 

11  42 

11  42 

11  42 

Punn  T/tnknnt  , 

11  39 

11  39 

12  39 

11  32 

11  24 

PAAnfnrt  AntrunnA  - 

11  39 

11  39 

11  39 

11  32 

11  24 

Cape  |T(>^r  _  _ 1 

r 

11  36 

11  36 

11  24 

11  0 

Papa  p/wmn _ _ _ 

11  46 

11  46 

11  19 

Charleston  Light _ 

11  52 

11  18 

Port  Royal  entrance _ 

12  3 

11  18 

Tybee  entrance _ _ 

* 

11  16 

St.  Mary's  entrance _ 

11  65 

St.  Jdhn’s  enhance  ....... 

12  10 

Cape  Canaveral.  _ _ 

Capp  Florida. . ...... 

: 

Thus,  from  Sandy  Hook  to  Delaware  bayr  starting  with  XII  hours  5  minutes,  off  Barnegat 
there  would  be,  at  the  same  instant,  XI  hours  57  minutes,  and  off  Cape  May  XII  hours  10 
minutes,  so  that  the  navigator  would  have  the  same  succession  of  tides,  whether  he  remained 
at  Sandy  Hook  or  passed  onward  to  Delaware  bay,  or  whether  he  came  from  Delaware  bay  to 
Sandy  Hook.  So  from  Sandy  Hook  to  Charleston  he  will  find,  at  the  same  instant,  XII  hours 
5  minutes  at  Sandy  Hook,  XI  hours  57  minutes  off  Barnegat,  XI  hours  45  minutes  off  Cape  May, 
and  so  onward  upon  the  parallels  of  latitude  for  the  several  points.  For  all  practical  purposes , 
then,  of  coasting ,  the  succession  of  the  tides ,  and ,  of  course ,  of  the  tidal  currents  of  flood  and  ebb,  will 
be  the  same  as  if  the  navigator  remained  stationary .  Leaving  at  low  water,  he  will  meet  the  flood 
for  6  hours  15  minutes,  and  then  the  ebb  for  another  6  hours  15  minutes,  and  so  on.  It  is  the 
simplest  of  all  rules  that  has  thus  come  odt  of  this  investigation.  That  remarkable  change  of 
the  temperature  between  the  waters  of  the  inshore  cold  current,  and  the  warm  waters  of  the 
Gulf  Stream,  occuring  in  so  short  a  distance  that  Lieutenant  Bache  called  it  the  “cold  wall,” 
takes  place  at  distances  off  the  coast  of  from  170  to  29  miles,  (see  Table  D,)  between  Sandy 
Hook  and  Cape  Canaveral,  measured  from  the  several  points  named  in  the  table,  at  right 
angles  to  the  direction  of  the  course,  or  measured  along  the  parallels  of  latitude  of  the  points, 
at  distance  from  195  to  28  miles  between  Assateague  and  Cape  Canaveral. — (Table  D.)  The 
points  Where  the  parallels  north  of  Assateague  meet  this  division  line  have  not  been  accurately 
determined. 

The  annexed  table  shows  these  distances,  measured  at  right  angles  and  on  the  parallels. 
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D. 


Distance  from  coast  to  44  cold  wall ”  of 
Gulf  Stream,  off— 

j 

Measured  at 
right  angles 
to  coast. 

Measured  on 
parallel  of 
latitude. 

1 

i 

Naul.  miles. 

Navi.  mile*. 

Sandy  Hook  .........  ............... 

170 

Bamegat ............................ 

135 

Cape  May  ........................... 

137 

Cape  Henlopen. ...... ...  ............ 

137 

Assateague  ..... . . . . 

95 

195 

Cape  Henry . 

92 

107 

Cape  Hatteras _ _ _ _ _ 

30 

31 

Ocracoke  inlet  . . . . . . . 

63 

52 

Cape  Lookout . . 

53 

65 

Beaufort  entrance  .................... 

62 

Cape  Fear  . . 

64 

97 

Cape  Roman . . . 

57 

103 

Charleston  light . . . 

61 

95 

Port  Royal  entrance . . . 

79 

07 

Tybee  entrance.. . . . ... _ 

79 

05 

St.  Mary’s... . . . . 

90 

87 

St.  John’s. . . . . . . 

85 

82 

Cape  Caflaveral . . . . . . 

29 

28 

Cape  Florida _ - _ 

The  coasting  line  of  thirty  miles  keeps  inside  of  the  cold  wall  all  the  way  to  Canaveral,  and 
all  the  routes  traced  on  the  chart  from  Sandy  Hook  to  southern  ports  are  on  the  inside  of  it. 
The  Gulf  Strepm  lines  drawn  on  the  chart  show  how  the  route  to  Bermuda  and  to  the  Bahamas 
cuts  the  alternate  bands  of  warm  and  cold  water  of  the  Gulf  Stream. 

Vessels  to  and  from  ports  east  of  New  York. 

The  plate  shows  the  sailing  lines  of  vessels  bound  from  New  York  to  eastern  ports  and  to 
Halifax,  outside.  The  annexed  table  (E)  gives  the  Greenwich  time  of  high  water  off  the 
several  points  named  in  the  first  column  on  the  routes  to  and  from  the  places  named  in  the 
heading  of  the  table.  The  distances  are  measured  at  right  angles  to  the  co-tidal  curves. 


E. 


Off— 

Co-tidal  hours  on  sailing  lines  between  New  York  and — 

Newport. 

New  Bedford. 

Nantucket. 

Boston. 

Portsmouth. 

Portland. 

Halifax. 

A.  m. 

A.  9ft. 

A.  m. 

A  911. 

A.  9ft. 

A.  m 

A.  9fl. 

Amtiy  Hook....  . . 

12  5 

'Throg'n  Point _ _ 

16  16 

16  16 

16  16 

16  16 

16  16 

16  16 

Ftaher’a  Island.  __ _ _ 

13  48 

13  48 

13  48 

13  48 

13  48 

13  48 

Block  island.. . . 

12  16 

12  16 

12  16 

12  16 

12  16 

12  16 

11  30 

Ilnnnmnv  _  _ 

16  10 

16  10 

16  10 

Cape  Cod.. _  _ 

14  35 

14  35 

14  35 

12  15 

Cape  Ann  _  _  _ 

15  00 

14  40 

Portland 

16  30 

i 
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In  passing  from  New  York  to  an  eastern  port,  the  first  great  change  in  the  tides  and  tidal 
currents  is  between  the  East  river  and  Long  Island  Sound;  the  difference  between  Governors 
island  and  Negro  Point,  on  Ward's  island,  at  the  eastern  entrance  to  Hell  Gate,  is  two  hours 
and  forty -five  minutes.  '  Between  this  point  and  Throg's  Point  the  change  is  small.  The 
mariner  is  now  in  the  full  tide  of  the  sound,  and  between  Throg’s  Point  and  Fisher*  s  island 
there  is  a  difference  of  time  of  but  two  hours  and  twenty  minutes,  the  greatest  part  of  which 
is  at  the  head  of  the  sound  and  at  its  entrance — that  is,  near  Throg's  Point  and  Fisher*  s  island. 
From  off  New  London  to  off  Sand*s  Point  the  difference  is  but  one  hour  and  forty  minutes;  so 
that  if  the  mariner,  instead  of  remaining  at  Throg*s  Point,  passes  onward  to  Fisher's  island,  he 
would  lose  but  half  a  tide  in  the  whole  passage.  In  other  words,  he  would  have  the  same 
succession  of  rise  and  fall,  according  to  the  time  elapsed,  whether  stationary  or  passing  onward 
within  two  hours  and  a  half,  or  less  than  half  a  tide. 

The  tidal  current  lines  show  that  even  a  less  allowance  is  to  be  made  for  the  change  of 
current  than  for  the  change  of  tide,  the  difference  in  the  change  of  current  between  Throg's 
Point  and  Fisher's  island,  along  the  middle  of  the  sound,  being  of  no  practical  importance. 
Passing  out  of  Long  Island  Sound,  the  tidal  hours  grow  earlier,  until  off  Block  island  that  of 
Sandy  Hook  is  again  reached.  The  co-tidal  line  of  Sandy  Hook  and  Block  island  being  the 
same,  it  is  the  struggle  of  the  same  tide  through  New  York  bay  and  the  narrow  East  river  and 
obstructed  Hell  Gate,  and  through  Fisher's  island  and  Long  Island  Sound  and  to  Throg's  Point. 
The  tidal  currents  meet  near  Throg's  Point. 

The  lower  part  of  Narragansett'  bay  has  the  co  tidal  hour  XII  hours  nearly.  Buzzard's  bay 
has  nearly  the  same  co-tidal  hour,  the  tide  wave  reaching  the  shore  at  nearly  the  same  time  all 
around  the  bay.  It  would  be  impossible  to  give  in  a  small  -compass  a  minute  account  of  the 
tides  of  Martha' 8  Vineyard  and  Nantucket  sound.  In  general  it  may  be  said  that  as  far  as 
Holmes'  Hole  and  Wood's  Hole  they  resemble  those  of  Block  island  sound,  and  afterwards  those 
of  Monomoy  at  the  eastern  entrance ;  but  this  generalization  is  unsatisfactory  without  more 
details  than  there  is  space  here  to  give.  In  these  sounds  takes  place  the  remarkable  change 
of  between  three  and  four  hours,  the  greatest  change  of  our  coast,  dislocating,  as  it  were,  the 
times  of  high  water  at  places  south  and  west  and  east  and  north  of  Nantucket.  The  whole  of 
this  change  takes  place  between  the  eastern  entrance  of  Nantucket  sound  and  the  western  of 
Martha' 8  Vineyard,  giving  rise  to  quite  a  complex  condition  of  both  tides  and  currents,  which 
it  has  occupied  much  time  to  unravel.  The  dominant  co-tidal  line  of  our  coast,  from  Block 
island  to  Cape  Canaveral,  is  that  of  XII  hours  of  Greenwich  time ;  that  of  our  eastern  coast, 
from  Nantucket  to  Passamaquoddy,  is,  in  general,  XV  hours.  Passing  out  of  Nantucket  sound, 
coasters  carry  nearly  the  same  co-tidal  hour  to  Cape  Cod,  and  thence  vary  their  time  about 
half  an  hour  in  passing  to  Boston,  to  Portsmouth,  to  Portland,  or  to  Passamaquoddy.  It  has 
long  been  known  that  the  tidal  almanac  for  Boston  might  practically  be  used  for  eastern  ports. 
Vessels  from  New  York  to  Halifax,  and  New  York  to  Europe,  which 'keep  outside,  and  should 
keep  well  off  the  Nantucket  shoals,  and  off  George's,  as  shown  by  the  track  on  the  chart,  vary 
their  co-tidal  hour  but  little,  keeping  between  the  lines  of  XII  and  XIJ  until  quite  well  on 
their  course,  and  beyond  Cape  Sable.  The  same  rule  will  apply  to  their  case  as  has  been 
given  for  vessels  between  New  York  and  a  southern  port. 
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APPENDIX  No.  15. 

Table  showing  the  least  water  in  the  channels  of  certain  harbors ,  rivers ,  and  anchorages  on  the  coasts  of  the 
United  States;  reprinted  from  the  list  of  1857  and  revised  with  additions  and  tidal  data . 


Place.. 

|  LEAST  WATER  II 

1 

Mean. 

| 

i  channel  way. 

Spring  tides. 

Authorities. 

Limits  between  which  depths  arc  given. 

Low  water. 

High  wnter. 

Low  wnter. 

High  water. 

Fet. 

Feet. 

Feet 

Feet. 

45 

53.9 

44.5 

54.4 

‘From  Portland  light  to  breakwater . 

36 

41.9 

35.5 

45.4 

From  breakwater  to  end  of  Munjoy  Point . 

30 

38.9 

29.5 

39.4 

C.  8.,  1850, 1853,  and 

From  breakwater  to  anchorage . 

16 

24.9 

15.5 

25.4 

1854. 

Channel-way  oil’  town  and  wharves . 

27 

35.9 

26.5 

36.4 

From  Munjoy  to  railroad  bridge . 

19.5 

28.4 

19 

28.9 

42 

60.6 

41 .4 

51.3 

From  Fort  Constitution  to  the  Narrows . 

51 

59.6 

50.4 

60.3 

From  the  Narrows  to  the  city . 

45 

53.6 

44.4 

54.3 

Off  the  wharves . 

63 

71.6 

62.4 

72.3 

7 

14.8 

6.6 

15.7 

7.5 

16.1 

6.6 

16.8 

C.  S.,  1857. 

Aniiisquaiu . 

Over  bar . 

6.5 

15.5 

5.6 

16.4  | 

30 

as.  9 

29. 1 

39  8 

Inner  harbor  channel  to  abreast  Ten  Pound  Island  light . 

31 

?9.9 

30.1 

40.8 

•C.  8.,  1854. 

Up  into  inner  harbor . . . 

21 

32.9 

23.1 

33.8 

Salem,  Mas. . 

Northern  ship  channel,  between  Baker’s  and  Misery  bland.  .. 

52 

61  9 

51.3 

61.9 

Southern  ship  channel,  passing  Half-way  Rock,  Gooseberry 

and  Eagle  islands  to  the  northward,  and  Cat  island  and 

C.  8.,  1850  and  1851. 

Coney  island  to  the  southward . . 

28 

37.2 

27.3 

37.9 

i 

Inside  of  Salem  Neck . 

19 

28.2 

18.3 

28.9 

J 

Bouton,  . 

Main  ship  channel,  between  Lovel’s  and  Gallop’s  islands  ... 

28.5 

38.5 

27.8 

39.1 

1 

Broad  Hound,  south  channel . 

19.5 

29.5 

18.8 

30.1 

President’s  road*,  anchorage . 

31.5 

41.5 

30.8 

42.1 

1  v*  O'l  1  ClO»  1  0*1 1  ^  IcHo, 

Main  ship  channel,  between  Governor’s  bland  and  Castle 

j  null  ICjJi 

island . 

18 

28 

17.3 

28.6 

J 

Plymouth . 

Entrance  off  Gurnet  lights . 

21 

31  2 

20  3 

31.7 

South  of  Duxbury  pier,  in  mid  channel . . 

48 

58.2 

47.3 

58.7 

1 

Up  to  anchorage  inside  the  pier-head  on  Long  Beach . 

14 

24.2 

13.3 

24.7 

^C.  a.,  1857. 

At  anchorage  inside  the  pier-head . . . . 

21 

34.2 

23.3 

34.7 

1 

Anchorage  in  the  Cow  Yard .  . . .' . 

24 

34.2 

23.3 

34  7 

J 

Narrngansett  bay  to  Pru- 

Entering  with  Boston  Neck  on  port  hand,  Beavertail  and 

deucc  bland. 

Dutch  island  lights  on  starboard  hand,  passing  between 

Canonicut  Point  and  Hope  island . . . 

25 

28.9 

24.6 

29.2 

Com.  Wadsworth, 

Entering  with  Beavertail  light  on  the  port  and  Castle  Hill  on 

1639. 

starboard  hand,  up  to  Goat  island . . 

60 

63.9 

59.6 

64.2 

1 

Anchorage  southward  and  westward  of  Goat  island . 

33 

36.9 

32.6 

37.2 

Abreast  of  wharves  inside  of  Goat  island . 

21 

24.9 

20.6 

25  2 

From  Newport  harbor,  inside  of  Gull  Rocks  to  Prudence 

If'  Q  1  Q  4Q 

island . 

31 

34.9 

30.6 

35.2 

>  SS.)  IMO. 

To  Mount  Hope  bay . 

42 

45.9 

41.6 

46.2 

To  Mount  Hope  bay,  with  Cormorant  Rock,  Sachuest  Point 

1 

on  port,  and  Saughkonnet  Point  on  starboard  hand . 

20 

23.9 

19.6 

24.2 

j 

New  York . 

Gcdney’s  channel .  . 

23 

27.8 

22.6 

28. 1  1 

Sua-h  channel . 

17 

21.8 

16.6 

22.1 

-C.  8.,  1855  and  1856. 

Old  South  channel . . . 

21 

25.8 

20.6 

26.1 

Main  ship  channel,  passing  Sandy  Hook  to  SW.  spit  buoy . 

31 

35.8 

30.6 

36.1 

Main  ship  channel,  after  passing  9VV.  spit  buoy  on  NE. 

course,  one  mile  up  the  bay  for  New  York . 

23 

27.8 

22.6 

28.1 

Arthur’s  Kill . 

Anchorage  at  Perth  Amboy . 

22 

26.9 

21  5 

27.5 

From  anchorage  to  Woodbridge  wharf . 

22 

26.9 

21.5 

27.5 

1  From  Woodbridge  wharf  to  Kossville .  . 

13.5 

18.6 

13.0 

19.2 

C.  8 , 1855. 

{  From  Rossville  to  Chelsea . 

14 

19.1 

13.5 

19.7 

>  From  Chehea,  in  the  western  channel,  to  Elizabethport . 

13 

18.1 

19.5 

18.7 

||  From  Elizabethport  to  Shooter’s  island . 

6.5 

10.9 

6.0 

11.5 

Kill  van  Hull . 

From  Shooter’,  island  to  Bergen  Point  light-house . 

10 

14.3 

9.5 

14.9 

From  Bergen  Point  light-house  to  New  Brighton . 

27 

31.3 

26  5 

31.9 

Newark  bay . . 

IT  From  Bergen  Point  light  house  to  the  mouth  of  Hackensack 

river . . . 

7 

11.6 

6.5 

12.2 

0.  8.,  1855. 

Hudson  river . . . 

From  Castle  Garden  to  Manhattanville . 

32 

36.0 

31.6 

36.8 

Do. 

From  Manhattanville  to  Yonkers . 

27 

30.8 

26  7 

31.3 

Do. 

**  From  Yonkers  to  Picrmont  Ferry . . 

39 

42.6 

38.7 

43.0  ; 

C.  8.,  1853. 

It  From  Piermont  Ferry  to  Sing  Sing . . 

24.5 

28.0 

24.3 

28.3 

Do. 

From  Sing  8ing  to  Haverstmw . I 

26 

29.1 

25  8 

29.8 

Do. 

Front  Havcrstraw  to  Feekskill .  ...  . . . . ; 

27 

30.1 

26.8 

30.8 

0.  8.,  1851. 

*  Tb«  depth  in  channel  way  varies  between  6  and  fathoms, 
f  Two  ban,  each  a  quarter  of  a  mile,  have  a  less  depth  than  18  feet. 

t  A  small  shoal,  with  19  feet,  lies  in  the  middle  of  the  kill,  opposite  the  wharf  at  Blazing  Star;  and  another,  with  10  feet,  a  quarter  of  a  mile  to  the 
northward ;  bat  deeper  water  is  found  on  east  side  of  both. 

f  A  shoal,  of  4  fact,  obstructs  the  eastern  channel,  half  way  between  Chelsea  and  its  junction  with  the  main  channel. 

I  Channel  very  narrow  in  the  vicinity  of  Black  beacon. 

f  From  Bergen  Point  light,  halfway  to  Newark  Bay  light-house,  17  feet  may  be  carried. 

*•  In  a  straight  line. 

tf  A  shoal  of  91.5  feet  occurs  about  a  mile  below  Bing  Bing. 
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Places. 

Limits  between  which  depths  are  given. 

I  LEAST  WATER  I 

Mean. 

N  CHANNEL  Way. 

Spring  tides. 

Authorities. 

O’ 

tt 

it 

tt 

o 

J 

w 

it 

JB 

fc€ 

* 

it 

£ 

a 

it 

JB 

M> 

Feet. 

Feet. 

Feel. 

Feet. 

Delaware  bay . 

*  Main  ship  channel,  passing  Delaware  breakwater . 

61 

64.5 

60.4 

64.9 

Otl'  Brandywine  light  house . 

43 

46.5 

42.4 

46.9 

Main  ship  channel,  passing  False  I.iston’s  tree  to  abreast  of 

Bombay  Hook  light.  .  . 

•27  5 

33.4 

27.3 

34.2 

0.  PM  from  1840  to 

Rlake’s  channel,  along  Flogger  shoal . 

13.5 

19  4 

13  3 

20  2 

1844,  inclusive. 

Blake’s  channel,  passing  Million  river  light . 

13.5 

19.4 

13  3 

20.2 

Main  ship  channel  approaching  Liston’s  Point . 

‘20 

25.9 

19.8 

26.7 

Delaware  river . 

20 

26 

19  6 

26  3 

Main  ship  channel,  opposite  Reedy  Island  light  house . 

24.5 

30.5 

24.1 

.*0.8 

opposite  Delaware  City.  . . . 

30 

36 

29  6 

36.3 

Up  to  Christiana  Creek  light . 

20.5 

27 

20  3 

27.2 

Up  to  M  «rcus  Hook . 

20.5 

27 

20.3 

27.2 

C.  S.,  from  1840  to 

Opposite  Chester . 

24.5 

30.7 

24  4 

31.2 

1844, inclusive. 

Bar  off  Hog  isl  »nd . 

la. 5 

24.7 

18.4 

25  2 

Between  Greenwich  Point  and  Gloucester  Point  . 

31 .5 

37  5 

31  4 

38.2 

From  Greenwich  Point  up  to  Philadelphia . 

21.5 

27.5 

21 .4 

28  2 

Chesapeake  bay . 

30 

32.5 

29.8 

32  8 

Anchorage  in  Hampton  Roads  . 

59 

61.5 

58  8 

61  8 

From  Hampton  Roads  to  Sewall’s  Point . 

25 

27.5 

24  8 

27  8 

South  of  SewalPs  Point,  (one  mile  and  a  half) . . 

21 

23  5 

20  8 

23.8 

Up  to  Norfolk . 

23 

25.5 

22.8 

25.8 

From  Hampton  Roads  to  James  river,  entering  to  the  north- 

1852,  1853,  and  1854. 

ward  of  Newport  News  middle  ground . 

22 

24.5 

21.7 

24.8 

From  Hampton  Roads  to  James  river,  entering  to  the  south- 

ward  of  Newport  News  middle  ground  .  . 

27 

29.5 

26.7 

29  8 

York  river,  Va . 

33 

35  5 

32  7 

ai  8 

Elizabeth  river,  Va . 

25  5 

28 

25  3 

28.3 

Hatteras  inlet,  N.  C . 

19 

21 

18.9 

21.1 

Anchorage  in  Oliver’s  channel . 

13 

15 

12  9 

15.1  i 

{  1857. 

Over  bulkhead  into  Pumplico  round . 

7 

9 

6  9 

9.1 

s 

Ocracoke  inlet . 

10 

12.4 

8  8 

12.6 

Anchorage  in  VVallico’s  channel . 

19 

21.4 

18.8 

21.6 

1 1857. 

Albemarle  sound . 

From  light-boat  of!*  Caroon’s  Point  to  a  line  joining  Powell’s 

7 

Thence  up  the  sound  to  Martin’s  Point . 

5.5 

)•  1851. 

From  Martin’s  Point  to  Trout’s  Hole,  south  of  Rattlesnake 

island  . 

5 

j 

North  river,  N.  C.  . . 

At  entrance,  and  seven  miles  up  from  Albemarle  sound . 

6.7 

1850. 

Beaufort,  N.  C . 

Main  ship  channel . 

15.5 

18  3 

15.3 

is  6  1 

18)4. 

Through  the  Slue . * . . . 

7 

9.8 

6.8 

10.1 

1857. 

Cape  Fear . 

New  Inlet  bur . 

a 

12  5 

7  5 

13 

Western  bar . 

8 

12.5 

7  5 

13 

•  1857. 

Georgetown,  8.  C . 

Entrance  to  Win  yah  bay.  East  and  Southeast  Pass . 

7 

10.8 

6.7 

11.3 

Anchorage  inside  of  North  island  . 

27 

30.8 

26  7 

31.3 

-1851,  1852,  and  1653. 

Up  to  Georgetown  . 

9 

12.6 

8  7 

13  1 

Bull’s  bay . 

Over  bar . T...  . T..T . 

13 

17.8 

12.6 

18  3  | 

At  anchorage . 

21 

1  25.8 

20.6 

26  3 

•1857. 

Charleston,  8.  C . 

Main  bar . 

11 

16  3 

10.8 

17.1 

North  channel  .  ...  . 

10 

15.3 

9  8 

16.1 

•  1857. 

Maffit’s  channel . 

11 

16.3 

10.8 

17  l  1 

1858. 

North  Edisto . 

East  channel . . 

1 1 

16  8 

10.5 

17.4 

k 

Southeast  channel . 

13 

ia  a 

12.5 

19.4 

>  1856. 

St.  Helena  sound . 

South  Edisto  channel . 

14 

19  9 

13.3 

20.7 

Southeast  channel . . 

10 

15.9 

9.3 

16.7 

l  tore  n%%.A  ier*r 

South  channel . . 

17 

22.9 

16.3 

21.7 

>  looo  ana  ico/ • 

East  channel . . 

8 

13.9 

7.3 

14.7 

i 

Port  Royal . 

East  channel  . 

16 

23 

15.5 

23.5  J 

| 

Southeast  channel .  . 

20 

27 

19.5 

27  5  | 

>  1855  and  1856. 

_  I 

South  channel  . 

18 

25 

17.5 

25.5  | 

) 

Bar  near  Tybee  island  . 

19 

26 

18  4 

26.5  | 

Tybce  entrance . j 

Tybee  roads .  . . 

31 

38 

30.4 

38.5  |  j 

\  1851  and  1852. 

Savannah . 

Channel  up  to  city,  (W reeks  and  f»nrdcn  Rank)  . T  _ . 

11 

17.5 

10.6 

18.2 

Captain  Gilmer,  U.  S. 

Engineers. — 1856. 

Doboy  bar,  (inlet) . 

Entrance  over  bar . . . 

15.5 

22.1 

14  7 

22.5  , 

f  IQCK 

Anchorage  in  sound . 

24 

30  6 

23.2 

31  j  i 

1  IOOO. 

St.  Simon’s . 

Over  bar  at  entrance  .  . 

17 

23  8 

16  3 

24  5  ] 

1 

Entrance  to  sound . 

38 

44  8 

37.3 

45.5 

>1855  and  1856. 

Turtle  river  up  to  Blythe  island . 

21 

27.  H 

20  3 

28.5 

St.  Mary’s . 

Main  ship  channel  over  har  ....  . .  . 

14.5 

20  3 

14 

20.7  i  i 

Channel  up  to  St.  Mary’s . 

19 

24  9 

18  5 

25.2  1  j 

1855,  1856,  and  1857. 

St.  John’s  river,  Fla . 

Over  bar  ai  entrance . 

7 

1 1 .5 

6  4 

11.9  / 

Channel  passing  up  towards  Jacksonville . 

23 

25.1 

22.5 

25.5  1  $ 

1855. 

Florida  reef. . 

Approaches  to  the  inside  of  the  reef: 

Cape  Florida  light  house  bearing  W  8W.  j  W . 

20 

21.5  1 

19.9 

21.7  h 

Entrance  to  the  northward  of  Fowey  Rocks;  Soldier  key 

bearing SW.  j  W .  . 

19 

20.5 

18.9 

20.7  1 

1852. 

Entrance  p*  Legar6  anchorage .  . ( 

20 

21.5 

19.9 

21.7  J 

Turtle  Harbor  entrance .  1 

26 

27.5 

25.9 

27.7  U 

Channel  inride  the  reefs  (Hawk  channel)  from  entrance  off  j 

1854. 

Cape  Florida  light  house  to  Rodriguez  key . 

11 

12.5 

10.9 

12.7  (J 

Anchorage  one  mite  from  Indian  key  •  .  | 

21 

22.8 

20.7 

23.1 

Bahia  Honda  channel,  west  point  of  Bahia  Honda  bearing 

N.NW... . 

18 

19  3 

17  7 

19  5 

Key  Sainbo  channel,  between  Middle  and  Western  Sambo... . 

34 

35.3 

a3.7 

35 , 5 

Inside  the  reef  and  steering  W.  by  N.  for  buoy . . 

14 

15.3 

13.7 

15.5 

22 


‘Soundings  varying  betwean  10  and  15futhoms. 
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REPORT  OF  THE  SUPERINTENDENT  OF 


APPENDIX  No.  15— Continued. 


Places. 


Key  West 


Tortugas . 

Tampa  bay  .... 

Waccasassn  bny. 
Cedar  keys . 

8t.  Mark’s . 


8t.  George’s  sound... 

Apalachicola . . . . 

St.  Andrew’s  bay  .... 

Pensacola . . . 

Mobile  bay  and  river. 


Mississippi  sound 


Ship  Island  harbor 


Cat  Island  harbor 


Mississippi  delta . 

Northeast  Pass . . 

Southeast  Pass 

Snu'h  Pass . 

Southwest  Pass....... 

Burntiaria  bay . 

Dernidre  or  Last  island 


Atchafalaya  bay 


Vermillion  bay . 

Calcasieu  river . 

Sabine  Pass  . . 

Galveston  bay  . . 

8. hi  Lu  s  Pass . 

Rnzos  river . 

Matagorda  hay . 

Amn-as  Pass  . 

Rio  Grande . 


Limits  between  which  depths  are  given. 

LEAST  WATER  IN  CHANNEL  WAY. 

Mean. 

Spring  tides. 

Low  water. 

High  water. 

Low  water. 

High  water. 

Feet. 

Feet. 

Feet. 

Feet. 

Mnin  ship  channel  to  middle  buoy  on  shoals . 

27 

28.3 

26.9 

28.5 

Prom  shoals  to  anchorage . 

30 

31.3 

£9  9 

31.5 

East  ch  mnH,  entering .  . 

30 

31.3 

29.9 

31.5 

On  course  N  NVV.  \  YV.  (light  on  O’Hara’s  observatory)  and 

passing  between  shoals . 

28 

29.3 

97.9 

29  5 

Prom  14- feel  shoals  to  anchorage . . . 

30 

31.3 

29.9 

31.5 

At  anchorage .  . 

27 

28.3 

26.9 

28.5 

Rock  Key  channel . 

20 

21  3 

19.9 

21.5 

Sand  Key  channel .  . 

27 

28.3 

26  9 

28.5 

West  channel  . 

30 

31.3 

29  9 

31.5 

Northwest  channel  up  to  abreast  Northwest  light . 

15 

16.3 

14  9 

16.5 

Over  Northwest  channel  bar.  .  . 

12 

13.3 

11.9 

13.5 

Northwest  channel . . . . 

45 

46.2 

44  8 

46  4 

Southwest  channel . 

54 

55.2 

53  8 

55  4 

19 

20.4 

18.8 

20  6 

Channel  be' ween  Egmont  and  Passage  key . 

17 

18.4 

16.8 

18  6 

Channel  up  to  anchorage .  . . . 

8 

10.6 

7.7 

10.9 

Mnin  channel  . 

9 

11.6 

8.7 

11  9 

Northwest  channel  over  bar . 

11 

13  6 

10  7 

13.9 

Over  bar  . . 

9 

11.2 

8.7 

11.5 

Channel  at  Middle  buoy . 

12 

14.2 

11.7 

14.5 

In  mid-chaim  1,  off  light  house . 

15 

17.2 

14  7 

17.5 

Up  to  Fort  St.  Mark’s  . . 

7 

9.2 

6.7 

9.5 

15.5 

14 

13 

19 

13 

39 

10 

*  Main  ship  channel,  over  bar . 

13 

14 

12  8 

14  3 

Swash  channel,  over  bar  .  . 

7 

8 

6.8 

8.3 

West  Pass,  over  bar . 

7 

8 

6.8 

8  3 

•Over  har . 

22  5 

23.5 

22  3 

23.8 

Prom  bar  to  navy  yard . 

27 

28 

26.8 

28  3 

Off  wharf  nt  Pensacola . 

21 

22 

20.8 

‘>2.3 

•Over  outer  bar . 

21 

22 

20  7 

22.2 

Main  ship  channel  to  Fort  Morgan . 

36 

37 

35  7 

37.2 

To  the  upper  fleet . 

•  12 

13 

11.7 

13  2 

•Grant’s  Pass  .  .  .  . 

6.5 

7.5 

6.3 

7.8 

•Prom  Grant’s  Pass  to  Pa-cagoula  mail  wharf. . 

7.5 

8  7 

7.2 

9 

Horn  Island  Pass,  over  har . 

15 

16.2 

14.7 

16  5 

Anchorage  inside  Horn  island . . . 

19 

20.2 

18.7 

20.5 

Up  to  Pnscagoula  mail  wharf . 

8 

9.2 

7.7 

95 

•Channel . 

19 

20.3 

18.7 

20.6 

j  Northwest  channel . 

19.5 

20.8 

19.2 

21.1 

|  Anchorage,  Man-of-war  harbor . 

18 

19  3 

17.7 

19  6 

i*Ship  channel . 

16 

17.3 

15.7 

17.6 

South  Pas« . 

14 

15.3 

13.7 

15.6 

J  Shell  Bank  channel . 

15.2 

16.5 

14  9 

16.8 

i*Pass  h  1 ’Outre,  North  channel .  . 

9  5 

10  6 

9  3 

10  7 

1  South  channel .  .  . 

12 

13.1 

11.8 

13.2 

•Over  bar,  north  entrance .  . 

9.5 

10.6 

'  9  3 

10  7 

( >ver  bar,  south  entrance . 

9 

10.1 

8  8 

10  2 

•  Entering . . . . 

10 

1 1 . 1 

9.8 

11.2 

•Channel . . . 

8 

9  1 

7.8 

9  2 

•Channel . 

13 

14  1 

12  8 

14  2 

•Over  bar  outside  of  Grand  Pass . 

7.5 

8.7 

7.2 

8  9 

Grand  passage  to  Independence  island . 

15 

16  2 

14.7 

16.4 

•channel  inside,  and  north  of  Ship  Island  Shoal  light  ship.  . 

27 

28.4 

26.7 

28.8 

Channel  north  of  Ship  Ifland  shoal,  one  mile  from  bench  of 

Oerniire  island . 

14 

15.4 

13.7 

15.8 

•From  entrance  to  Cut-off  Channel  buoy .  . 

8 

9.6 

7.6 

10  0 

<  >n  the  Narrows . .’ . 

6.5 

8  1 

6.1 

8.5 

On  Bulkhead  . 

6.5 

8.1 

6.1 

8.5 

Mouth  of  Atchafalaya  river  in  mid  channel . 

48 

49.6 

47.6 

50.0 

i*Over  bar . 

5.5 

7  4 

5.3 

7.6 

In  *nid  channel  off  light-house . 

I  ‘Entrance  over  bar . . .  ,,,,, 

42 

5  5 

43  6 
7.4 

41.6 

5  3 

44 

7  6 

♦Across  the  bar . 

7.5 

9 

7.2 

9.3 

•Entrance  over  bar . 

12 

13  1 

11.7 

13.3 

‘Over  har . . .  . . . . 

8 

9.1 

7  8 

9.3 

*<  )v**r  bar . ,  T . 

8 

9  1 

7.8 

9  3 

♦E  trancp  over  bar . 

9 

10  1 

8^8 

10.3 

•Aransas  Pass . . . . 

9 

10  1 

8  7 

10  5 

•Channel . 

4 

|  4.9 

3  8 

5 

Authorities. 


1850  and  1851. 


>  1855. 

*  If 57. 
1858. 
1854. 

*856. 

1852. 

1 1858. 


^  1855. 

|  1856. 

|  I8»7  to  1852,  inclu 
f  sive. 

1847. 

1851. 

1853. 

1  1852  and  1853, 

|  1848. 

|  1848. 


1851  and  1852. 


i 1852. 
1853. 

1853. 


1838. 


1 1855. 

1855. 
1853. 
1 853. 
1853. 
1P58. 
1857. 
1853. 
1853. 


*  The  highest  tides  occur  at  the  moon’s  greatest  declination,  and  are  applied  in  the  column  beaded  “  spring  tides.” 
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APPENDIX  No.  15— Continued. 


LEAST  WATER  IN 

CHANNEL  WAY. 

Places. 

Limits  between  which  depths  are  given. 

1 

Mean,  lowest  of 
d*y. 

Bp  ing  tides,  low 
e»i  of  day. 
Mean. 

Spring  tides,  low¬ 
est  of  day 
Moon**  greatest 
declination. 

Date. 

Low  water. 

&> 

e 

* 

xz 

u 

h> 

ft 

s 

k 

o 

J 

High  water. 

Low  water. 

High  water. 

San  Diego  bay . 

Entrance . 

Feet . 
•27.4 

Fert 

31.5 

beet 

26.8 

Feet. 

32.1 

Feet. 

26.3 

Feet. 

31.8 

1851. 

8au  Diego  . 

Midway  b  tween  south  end  of  Zuniga  shnnl  and  Point  Loma 
light-house,  bearing  N.  61|  W.  by  compass,  distant  nearly 
n  statute  mile . .  . 

20 

21.1 

19.4 

21.7 

18.9 

24.4 

1856. 

Middle  Gmuiid  light  house,  bearing  N.  67|  W.  by  compass, 
distant  three-fourths  of  a  st  *iu'e  mile  . 

18 

22  1 

17.4 

22.7 

16.9 

22.4 

1856. 

Midway  mid  nearly  in  range  between  Ballast  Point  and  point 
opposite  .  .  ..  . . 

22 

26.1 

21.4 

26  7 

20.9 

26.4 

1856. 

Abreast  of  La  Pinza,  160  yard*  from  shore . 

18 

22.1 

17.4 

22.7 

16  9 

22.4 

1856. 

At  end  of  wharf,  (Newtown) . .  ....  .... 

23 

27.1 

22.4 

27.7 

21.9 

27.4 

1856. 

Ban  Clemente  island,  (SE. 
end.) 

About  midway  bi  t we«  n  fVE  and  SVV.  points  at  anchorage 
in  deepest  bight,  450  ynrds  from  shore . 

40 

44.1 

39.4 

44.7 

38.9 

44.4 

1856. 

Sail  Clemente  inland,  (NVV. 

About  2./0  yards  from  shore  at  anchorage . 

36 

40.1 

35.4 

40.7 

31.9 

40  4 

1852. 

end) 

Million  San  Juan  Capistrano. 

At  anchorage . . . 

42 

46  1 

41.4 

46.7 

40.9 

46.4 

1853. 

Santa  t'atalina  island,  (oW. 

Anchorage  in  Catalina  harbor . 

21 

25.0 

20.5 

25.5 

19  9 

25.1 

1852. 

side.) 

San  Pedro  . 

In  ranee  between  Point  Pedro  and  half  a  mile  from  Dead 
Man**  island . 

18 

22  0 

17.5 

22  5 

16  9 

22  1 

1852. 

54 

58.0 

53.5 

58  5 

52  9 

58. 1 

1-53. 

Sin  Buenaventura . 

At  anchorage  half  a  mile  from  shore  . 

36 

40.1 

35.5 

40.9 

35.0 

40.4 

1855. 

Santa  Crus  island . 

Anchorage,  Prisoner’^  harbor  ...  . . . 

75 

79  l 

74  5 

79.9 

74  0 

79.4 

18*2. 

8mia  Barbara  . .  ..... 

Anchorage  inside  of  Kelp,  450  yards  from  shore . 

18 

22.1 

17  5 

22.9 

17  0 

22.4 

1-52. 

Sari  Miguel  i  land . 

Anchorage,  Cu>ler’s  harbor . 

37 

41  1 

36.5 

41  9 

30.0 

41  .4 

1852. 

3*1 

34. 1 

29  5 

34.9 

29  0 

34  4 

1  852. 

San  l.ui*  Obispo . 

Anchorage  in  harbor . 

33 

■'46  9 

32  3 

37  4 

31.7 

37  1 

1852. 

Ban  Sim-  on . 

Harbor  anchorage . 

24 

27.9 

23  3 

26.4 

2  2.7 

28  l 

1852. 

42 

4<  5 

40  9 

45  8 

i*S2. 

Near  shore . 

30 

33  9 

2fL5 

34.2 

28  9 

33  8 

18  52. 

Santa  Crus  hnrbor . 

Anchorage  . . . . . 

27 

30.9 

26.5 

31.2 

25.9 

30  8 

1852. 

San  Francisco  buy . 

From  4  lathom  bank  around  to  southern  >h«»re  .  . 

28 

32.2 

27  6 

39.6 

26  9 

32.4 

1851. 

Anchorage  off  Rincon  Point,  450  yard*  from  shore . 

66 

70.2 

65  6 

70  6 

61  9 

70.4 

1851. 

Anch  rage  off  Market  Mreet  wharf,  San  Francisco  . 

54 

58.2 

53  6 

58.6 

52  9 

58  4 

185). 

t  »ff  Cunningham’*  wharf.  . .  . . . 

36 

40.2 

35  6 

4  >  6 

3-1  9 

40  4 

1851. 

Off  Clark’*  Point,  450  yards  from  shore . 

42 

46.2 

11  6 

46.6 

40  9 

46  4 

1851. 

8an  Francisco  harbor ..... 

On  the  bar  . 

33 

37.2 

32  6 

37  6 

31.9 

>7  4 

1855. 

At  best  wharves .  . 

20 

24.2 

19  6 

24.6 

18.9 

24  4 

1855. 

Mare  Island  straits . 

Iii  mid  channel,  between  Commission  Rock  and  western  shore 

25 

30.5 

24.8 

30.7 

24.0 

30  3 

1856. 

In  mid  channel,  betwe-  n  nnvy  yard  and  Vallejo . 

25 

3".  5 

24  8 

3»  1 

24.0 

3.1.3 

1856. 

Rallenas  bay . 

Inside  of  hr*  ak*  rs  on  Duxbury  reef,  about  a  mile  from  shore 

24 

28  2 

23 . 6 

28.6 

2>.9 

28  4 

1853. 

Sir  Frai  ci*  Drake’s  bay... 

Half  a  mile  inside  the  point,  and  400  >ards  from  shore. 

17 

21.2 

16  6 

21.6 

15.9 

21.4 

ie55. 

Bodega  bay . 

Half  a  mile  inside  of  reef,  at  anchorage  off  point,  9u0  ynrds 
from  shore  . 

36 

40  0 

35  4 

40  7 

34.8 

40.4 

1853. 

Coa't . . . 

Al  Hnveii’ii  nnrhnrngp  .  ..  ,  . , . 

48 

5  >.5 

47  5  1 

52  9 

46  8 

5*2  7 

1853. 

Albion  river . 

Anchorage  nt  ei. trance . . . 

48 

52  5 

47  5 

52  9 

46  8 

52  7 

1853. 

Mendocino  City . 

Anch  >ragc  inside  ol  point  . . . 

30 

34.5 

29.5 

34.9 

28.8 

34.7 

*8  3. 

Shelter  cove  . 

Anchorage  500  vnids  inside  of  point . . . 

22 

26  5 

21.5  | 

26.9 

20.8  1 

26.7 

18  >3. 

Humboldt  bay.... . 

On  bar,  half  a  mile  from  shore  . 

21 

25 . 8 

20  4 

26  4 

19  7 

26.1 

1853. 

VI Min  channel .  . . . 

20 

21  8 

19.4 

25  4 

18.7 

25.1 

1851. 

Crescent  City  harbor . 

Anchorage  half  a  mile  off  Crescent  City . 

21 

26.2 

20.4  j 

26.9 

19.7 

26.5 

1853. 

Port  Or  lord,  «*r  Ewing  harbor. 

Anchorage  three- fourth*  of  a  mile  from  Tichenor’s  Rock,  and 
half  a  mile  fr  >m  B  ti  le  Rock . 

46 

51.7  1 

45.4 

52  4 

44.7 

52.0 

1853. 

(Jmpquah  river . 

On  hnr,  nppn  lie  mid. channel 

13  1 

19. 1 

12  4 

19  6  1 

1 1 .7 

19.3 

1853. 

Columbia  river . 

Noiih  channel  to  It  aker’sbiv  - . .  ,  t  >  •  •  t . . . 

24 

30.5  1 

23.4 

30.9 

22  7  1 

30.6 

1852. 

*  Entrance  into  south  channel . . . 

19 

25.5  | 

18.4 

25' 9 

17.7  1 

25.6 

lB.nl. 

On  bar  of  south  channel . 

16 

22  5  1 

15.4 

22.9 

14.7 

22.6 

1853. 

Shoal  water  bay . . 

*  In  bar  . , , . T . . . . . 

18 

24.5  | 

17. 1 

25 

16.4 

24.5 

1851. 

22.5 

29 

21  6 

29  5 

‘0.9 

29 

South  channel.  .  . 

25 

31  5  1 

24.1 

32 

23.4 

31.5 

1853. 

Grenville  harbor . 

Anchorage  three-quarters  of  a  mile  inside  of  Point  Grenville, 
and  same  di-lance  from  shore  .  .  ...  . 

22 

28.5 

21  1 

29 

20.4 

28.5 

1854. 

Ne6-ah  harbor . 

Anchorage  a  mile  inside  of  Waddah  island,  and  450  yard* 
from  shore . 

36 

42.4 

1  34.8 

43.0 

34.1 

42.5 

1851. 

Faiiie  Dti'tgenPM . 

H.irbor  an<  hor.tge  . . . 

54 

60.4 

53. 1 

6". 9 

5  *.2  ! 

60.8 

1  c53. 

New  Dungrne-s . 

.  .  do . 

45 

51.4 

41.1 

51.7 

43.2 

5'  .8 

1855. 

Smith’*  i*iaml,  (north  side).. 

Anchorage  near  Kelp,  450  yards  from  shore . 

25 

31 . 1 

24.4 

31  7 

23.3 

32.2 

H-54. 

Bellingham  bay . 

60 

67 

59.4 

67.4 

58.  1 

68 

1855. 

Anchorage  400  yards  southwest  of  Fiizhugh’s  wharf . 

18 

25 

17  4 

25.4 

16  1 

26 

18-c5. 

Port  Townshend . 

Anchorage  400  yards  east  of  custom  house  . 

48 

54.4 

47  4 

j  54.7 

46.3 

55.2 

1854. 

Port  Ludlow . 

Anchorage . . . . 

36 

45.2 

37.2 

1  45  8 

34.2 

46.4 

I8S5. 

Pori  Gamble  . 

_  do . . . 

IM 

27.2 

17.2 

|  27.8 

16.2 

2-.  4 

1 855. 

Seattle . 

. do  .  . 

20 

29.2 

18  2 

|  29.8 

18.2 

30.4 

1854. 

HI  »kelv  harbor . 

Anchorage  450  yard  -  inside  of  en’rance . 

46 

55.2 

45.2 

1  55.8 

44  2 

56.4 

I8'*6. 

Steilacoom  harbor . 

Anchorage  off  Steilncoom  ere*  k,  400  yards  . . 

18 

30.0 

17.0 

1  30  9 

16.  I 

j  31  7 

1855. 

Olympia  harbor . 

Mid  channel,  town  1}  mile  distant, mission  bearing  E.ME... 

11 

23 

10 

23  9 

9.1 

24.7 

*  Twenty  ewe  feat  may  be  carried  in  at  mean  low  water  by  keeping  a  little  northward  and  westward,  nearer  the  breakers  of  the  middle  sands,  and, 
at  the  torn,  hauling  up  for  Cape  Disappointment. 


Digitized  by  VjOOQiC 


172 


REPORT  OP  THE  SUPERINTENDENT  OP 


Digitized  by  VjOOQiC 


APPENDIX  No.  16 — Continued. 


THE  UNITED  8TATE8  COAST  SURVEY. 


173 


•saru.ij.vT 

4  » 

.o<n««eo  o  2  s  •  ®  s  a  s  s  $  esses  is?*  s  s  s  s  s  a  s 

WEST  LONGITUDE.  | 

b 

•  £  s  5  5  a  HaH  55555  a  5  5  5  5  5  a  5  5  5  2  2  =  5  5  s 

2 

•sssaa  55555  55555  s2222  2**:*  S222*Z 

it 

k 

H  ai 

•  ©r  ©jp  ©f «  sr  sr  o  ?  #  jf  «  S'  3f  o  ^  ^  co  .-I  h  o  h  w  «  ^ 

k 

£  £  £  M  H 

j  ;  #«??-.  5?srsrar=r  2,sro?2r  srarcT** 

• 

s 

fe  *4 

.  -  ^  o  :::::  «  ST  «  »  2T  ST  ©  ~  £  £  j?  2  £  2 

*  2  :  :  :  *  * 

• 

8 

;:.»*  h  * 

B  *  )  t  «  s  :  :  :  :  :  :  :  :  .  :  5?  e?  5=552  2  2  2  2  S!  S 

0  0  0  •  •  •  •  •  ■•••• 

b 

t- 

.  ||  Ml  Hsls  =22?:  2  2  2  2  2  5555s  555555 

• 

2 

.*-*aS  2==22  555=5  25=55  5555s  5555s 1 

S 

| 

•2***-  **255  =5=25  5s5=5  5s  5=  5  5  5s  55  5 

© 

.S**--  s-srr.sp  y.srar2  sff-sg  5«55s  2  =  5555 

h  “ 

•  «  o  ^  ?  3?  to  &  <£  2>  J?  ?  ®  J  ST  oi  <3f  S'  ©  2  h  h  2  h  ?  2  2  2  S"  2 

it 

H 

U  H 

•  5?  m)  m)  ssr  3r  «o  sSf  ?  sr  t*  ?  j?  to  oo  oo  Sr  cn  3r  3r  ©  ?  ««*  ^  ^  ©*  ^  ■  ♦  3?  ^ 

& 

W  Qjj 

•  Sr  ©  sr  <o  Sr  a?  a?  ar  3r  j?  j?  ?t  oo  ar  ar  ar  ©  ar  ar  ©  c? $5  j?  i?F 

• 

2 

g>j?srp:ir  ?„a?arar  ar«.«»sFS  ®  -  s  ■»  ar  a* «  ®  ;? 

| 

•  W 

oo  oo  oo  oo  ©sfrararar  ararar©ar  arsro^ar  ^srarsrar 

.  u 

•!!•••«.  .<»<»srar  srarararf  5s  =  55  55*55  555=55 

i 

H 

* ar sr ar sr sr  as?..  ararar-sr  »sr««?3  5555s= 

saru.iJ.VT 

22222  38588  ESSES  ?!??$  883888 

Digitized  by  VjOOQiC 


APPENDIX  No.  16— Continued. 


174 


REPORT  OF  THE  SUPERINTENDENT  OF 


•aanxuvq 


o 

8 

© 

1 

8 

• 

o 

g 

1 

© 

8  1 

3 

8 

© 

f- 

8 

‘ ! 

©  1 
■*T 

fc 

"*  ‘  I 

1 

© 

fe  55 

•88833?  8  5  5  3  5  8  S  $  3  8  8  8  8  5  3  82SI2  2  -  •  ^  « 


■ 

5 

g 

i 

o 

J 


< 

w 


2?  T  ¥  n  r?  <7  «*  rt*  ?»  r»  n  >  «  7  ?  cT  ST  o»  ^  ^  —  ©  o*  ©  ST  5T  ©  3T  aT  I 


©  c  ©  »  a»  a  a  a  a 


'  2 


©of  ©  ©  ©  ©  3P 

rt 


▼  ?  r  r  ?  t  7  «  J  2?  3?  17  ®  ST  ©*  c”  2T  ©  <2T  »'»'??? 


Sc 

oocio  o  o  6 


H 

^ 

o  o  o  — 


ci  ^  c<  n  n  r.  n  ▼ 


77  ? 


fll 

▼  tfl  <5  A 


•  p-s  s7  c7  c7  c7  c7  c7  «T  «*  rs  7T  ST  cT  c7  ~  7  7  o  o  o  ©*©"-•  —  • 


Oi  oi  oi  «  n 


it  * 

O  i? 


*  * 

•**«**  -4»  m*  *4*  rn*  -i »  «P*  -*p  -*p  ••-•-• 

<r  ^  ^  rt  n  n  oi  —  ©  ©  ©  < 


*  _ _  _ _  jC  “ 

3f  «  ©  c?  e*  —  ^  —  ©*  ©T  3T  too 


M 

9  <•»  «•* 

©  C  ©  —  — 


U  li 

ST  ©  c?  «  «  -  -  « 


Ol  8<  »  Ot  Ot  01  « 


M 

?  s?  S'  * 


U 

0*0  o 


0  * 

o  o  o^oo*^ 


63  ~ 
v  t  n  « 


ic  Sc 


—  —  co 


_ _ _ 

o*  &  oi  a*  an 


S _ 

o*  3T  o 


-  i 

’  a  a  a 


* 

o*  a 


£  •  -  ^  £ 

*  n  n  i?  «  c?  ^  7  7 


n  <o  to  o  ©  to 


£  Sc 


Ef 

-*P  -*P  *44 

•  r'  h  h  C  (O 


:  sc  ^ 

•  c  o 


O  to  — 


SC  _ SC 

^r  «/>  «o  o  o  3 


o^rPSPOC*—  —  CO©© 

ct  of  C«  d*  o«  a  a  a  ~  — 


C  0 


SC  ^  ^ 

?  IT 


•aanxixvi  «on^  8  8  8  5  2  8  $  8  S  3i  §  2  2  :  2  2  ®  ® 


Digitized  by 


Google 


Mflft  I  N  8 


APPENDIX  No.  16 — Continued. 


THE  UNITED  8TATES  COAST  SURVEY. 


175 


Digitized  by  VjOOQiC 


176 


REPORT  OF  THE  SUPERINTENDENT  OF 


APPENDIX  No.  17. 

Report  of  Capt.  W.  R.  Palmer ,  U.  S.  Topographical  Engineers ,  Assistant  Coast  Survey  in  charge 
of  the  office ,  and  sub-reports  of  the  chiefs  of  office  divisions. 

*  Coast  Survey  Office,  October  1,  1859. 

Dear  Sir:  In  conformity  with  the  instructions  of  the  Superintendent,  I  have  the  honor  to 
submit  herewith  the  usual  annual  reports  of  the  chiefs  of  the  different  divisions  of  the  Coast 
Survey  office.  These  reports  narrate  with  critical  exactness  the  amount  of  work  executed  in 
this  office  since  my  first  report,  dated  one  year  ago. 

It  will  doubtless  be  apparent  to  the  Superintendent,  from  a  close  examination  of  these  reports, 
that  the  quantity  of  work  done  has  been  so  great  that  it  could  only  have  been  accomplished 
by  steady  industry  and  attention  to  duty  on  the  part  of  those  engaged  in  it. 

The  character  of  the  work  and  the  execution  of  the  finished  maps,  in  my  judgment,  merit 
high  praise;  yet  the  loss  of  some  three  or  more  able  assistants  during  the  past  year  is  severely 
felt  by  this  office;  industry,  zeal,  and  intelligence  on  the  part  of  those  who  have  succeeded  to 
their  duties  will  soon,  I  hope,  enable  them  to  thoroughly  fill  the  places  of  their  predecessors. 

Three  officers  of  the  army,  viz:  First  Lieut.  J.  C.  Tidball,  2d  artillery,  First  Lieut.  R.  Saxton, 
4th  artillery,  and  First  Lieut.  J.  P.  Roy,  2d  infantry,  have  been  detached  from  duty  within  the 
past  year,  and  two  officers  only,  viz:  First  Lieut.  J.  R.  Smead,  2d  artillery,  and  First  Lieut. 
Thomas  Wilson,  5th  infantry,  have  been  assigned  to  duty  here. 

I  shall  now  refer  to  the  different  divisions  of  this  office  in  their  order  of  precedence,  com¬ 
mencing  with  the — 

Computing  Division . — This  division,  the  varied  labors  of  which  includes  all  the  computations 
and  comparisons  necessary  in  the  primary,  secondary,  and  tertiary  triangulations,  the  astro¬ 
nomical,  chronometric,  and  magnetic  observations,  measurements  of  bases,  and,  in  addition, 
many  incidental  calculations,  remains  under  the  charge  of  its  experienced  chief,  Assistant  C. 
A.  Schott. 

One  of  the  computers  (Mr.  J.  Wiessner)  resigned  on  the  1st  of  April  last,  to  join  one  of  the 
western  exploring  expeditions.  The  report  herewith  submitted  will  furnish  the  Superintendent 
with  the  details  of  occupation  of  his  six  assistants  and  himself  during  the  past  year. 

Tidal  Division. — The  tidal  division  is  under  the  charge  of  Assistant  L.  F.  Pourtales,  who  is 
assisted  by  five  regular  computers,  and  such  “aids7 *  as  may  be  available  from  time  to  time  in 
the  intervals  of  their  field  service ;  their  names  and  occupation  are  given  in  the  annexed  report 
of  the  chief  of  the  division.  In  addition  to  the  regular  duties  of  this  division,  in  reducing  and 
furnishing  to  the  office  the  requisite  tidal  data  for  our  charts,  it  has  other  special  occupations 
under  the  immediate  direction  of  the  Superintendent,  as  will  be  seen  by  reference  to  Appendix 
No.  27. 

Drawing  Division. — This  division,  First  Lieutenant  J.  C.  Tidball,  2d  artillery,  in  charge  until 
30th  of  June  last,  has  not  only  promptly  executed  the  various  demands  that  have  been  con¬ 
stantly  made  upon  it,  in  the  projecting,  upon  the  sheets  required  by  the  parties  in  the  field,  of 
the  astronomical  and  trigonometrical  points,  in  the  furnishing  of  many  tracings  for  the  different 
departments  and  bureaux  of  the  government,  for  office  use,  for  public  corporations,  and  for 
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many  private  citizens,  (these  latter  tracings  being  given  only  with  the  sanction  of  the  honorable 
Secretary  of  the  Treasury,)  but  has  also  with  a  reduced  force  gained  a  further  advance 
upon  the  engraving.  In  the  language  of  First  Lieutenant  T.  Wilson,  5th  infantry,  who,  three 
months  since,  succeeded  to  the  charge  of  this  division,  “  Confidence  is  felt  in  its  ability  to  meet 
in  a  prompt  and  satisfactory  manner  every  demand  that  can  be  made  upon  it.” 

The  Superintendent  will  doubtless  concur  with  me  in  the  expression  of  regret  which  all  who 
have  been  associated  with  him  feel  at  the  loss  to  this  office  of  the  services  of  First  Lieutenant  J. 
C.  Tidball,  2d  artillery.  He  received  orders  to  join  his  regiment  on  the  12th  of  August  last, 
thus  dissolving  his  connection  with  this  work. 

Lieut.  Wilson’s  report,  hereto  annexed,  and  the  lists  accompanying  it,  will  acquaint  the 
Superintendent  with  the  progress  of  the  division,  and  the  special  occupation  of  each  of  the 
draughtsmen  during  the  past  year. 

Engraving  Division . — The  division  of  the  Coast  Survey  office  to  which  I  deem  it  my  duty 
most  particularly  to  invite  the  attention  of  the  Superintendent  at  the  present  time  is  that  of  the 
engraving,  which,  notwithstanding  the  increase  in  force  in  various  grades  of  engravers  a  few 
years  since,  is  hardly  at  the  present  time  able  to  keep  up  with  the  Drawing  Division.  A 
thorough  study  of  the  details  of  this  subject  will,  no  doubt,  enable  us  to  apply  the  remedy. 
As  you  have  this  subject  under  special  consideration,  I  do  not  deem  it  necessary  at  present  to 
enlarge  upon  it. 

The  charge  of  this  division  for  the  first  half  of  the  year  continued  with  First  Lieut.  Rufus 
Saxton,  U.  S.  A.,  when  his  detail  by  the  War  Department  for  duty  at  the  United  States  Military 
Academy,  at  West  Point,  deprived  this  office  of  his  valuable  services. 

During  the  past  six  months  Mr.  Edward  Wharton  succeeded  to  the  duties  of  Lieut.  Saxton. 
His  zeal  and  industry  merit  my  commendation. 

Electrotype  Division . — Under  the  direction  of  Mr.  George  Mathiot,  chief  electrotypist, 
assisted  by  Mr.  D.  Hinkle,  this  division  has  made  during  the  present  year  eighty-seven  copies 
of  engraved  plates,  eighty-three  being  for  the  use  of  this  office  and  four  for  other  departments 
of  the  government,  thus  preserving  unimpaired  our  original  or  standard  plates,  and  using,  in 
lieu  of  them,  the  electrotypes  for  printing. 

I  had  the  honor  to  state,  in  my  previous  report,  that  increased  success  had  followed  the 
experiments  in  photography,  especially  with  a  view  to  its  use  in  the  preparation  of  the  reduc¬ 
tions  from  the  original  plane-table  sheets,  and  I  have  now  the  satisfaction  of  stating  that,  to  a 
great  extent,  these  reductions  have  proved  successful.  I  would  instance  that  of  coast  chart 
No.  29,  from  Green  Run  inlet  to  Little  Machipongo  inlet,  Virginia,  a  proof  of  which  was  sub¬ 
mitted  to  the  Superintendent  on  the  28th  of  July  last,  after  having  been  engraved  from  the 
photographic  reduction.  I  have  examined  with  care  the  criticisms  of  both  the  Drawing  and 
Engraving  Divisions  upon  it;  it  has  been  pronounced  accurate.  The  cost  of  this  reduction 
did  not  exceed  one-fourth  the  cost  of  making  the  same  reduction  by  hand. 

Two  other  reductions,  viz:  San  Pablo,  California,  TTb*ir,  and  New  York  bay  and  harbor, 
also  yirffTin  having  boeR  subjected  to  the  closest  criticism  of  experts  in  both  the  Drawing  and 
Engraving  Division,  and  proving  accurate,  are  being  now  engraved  as  received  from  the  pho¬ 
tographer. 

The  report  of  the  chief  electrotypist,  hereto  appended,  promises  additional  results  by  the 
use  of  photography  in  other  branches  of  the  survey. 
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Archives  and  Library. — The  arrangement  for  the  archives  continues  unchanged.  The  very 
limited  space  remaining  for  the  records  of  the  survey  at  the  date  of  the  last  annual  report  is 
being  rapidly  filled,  and  great  inconvenience  is  felt  from  the  want  of  sufficient  room  for  the 
proper  disposal  of  those  turned  in  from  day  to  day,  from  the  various  field  and  hydrographic 
parties.  There  have  been  added  to  the  library,  during  the  calendar  year  1859,  one  hundred 
and  sixteen  volumes,  of  which  fifty  were  presented  to  the*  survey  from  home  departments  and 
institutions,  and  from  those  of  foreign  governments. 

Miscellaneous  division. — As  stated  in  my  last  annual  report  the  miscellaneous  division,  con¬ 
sisting  of  the  printing  and  distribution  of  maps,  charts,  and  Coast  Survey  Reports,  had  only 
then  been  organized  less  than  a  year  and  had  improved  upon  its  previous  separate  working. 
The  experience  of  the  year  exhibits  a  large  advancement  upon  the  results  then  stated,  without 
an  increase  in  the  number  of  its  employes.  The  number  of  impressions  from  Coast  Survey 
maps,  charts,  and  sketches  printed,  amounting  to  over  fifteen  thousand,  including  proofs  for 
distribution,  quarterly  records,  &c.,  against  near  twelve  thousand  of  the  previous  year. 
With  this  increase,  still,  the  number  of  impressions  taken  is  scarcely  up  to  the  demand  made 
upon  the  office  by  our  sale  agents  and  for  the  distribution  to  libraries  and  other  institutions 
authorized  by  the  Treasury  Department,  which  amounted  in  the  last  year  to  far  more  than 
double  the  number  distributed  in  the  previous  year,  including  seven  thousand  eight  hundred 
impressions  of  thirteen  charts,  sent  to  the  principal  departments  of  the  government  to  foreign 
institutions,  &c.,  and  to  certain  libraries  and  other  public  depositories  designated  by  members 
of  the  House  of  Representatives  in  their  respective  districts  throughout  the  entire  country. 

The  distribution  of  the  Superintendent’s  Annual  Report  for  1857,  from  the  time  of  its 
reception  from  the  congressional  binders,  was  made  in  less  time  than  in  any  previous  year. 
The  annual  report  for  the  past  year,  it  is  confidently  hoped,  will  be  ready  for  distribution  by 
the  commencement  of  the  coming  session  of  Congress.  It  will,  doubtless,  be  a  source  of  much 
regret  to  those  who  have  heretofore  received  the  results  of  the  operations  of  the  Coast  Survey 
in  this  form,  that  the  number  of  extra  copies  ordered  by  Congress  was  reduced  to  five  thousand 
from  the  twenty  thousand,  heretofore  distributed  by  members  of  Congress  direct  to  their  con¬ 
stituents,  and  from  this  office  to  foreign  governments  and  institutions,  the  libraries  of  our 
vessels-of-war,  of  colleges,  and  scientific  institutions,  and  to  individuals  interested  in  science, 
commerce,  and  navigation  throughout  the  Union. 

This  division  is  under  the  charge  of  First  Lieut.  J.  R.  Smead,  U.  S.  A.,  who,  in  June  last, 
relieved  his  predecessor,  First  Lieut.  J.  P.  Roy,  U.  S.  A.,  the  valuable  services  of  the  latter 
having  been  called  for  by  the  War  Department. 

I  would  respectfully  call  the  attention  of  the  Superintendent  to  the  details  of  work  as 
reported  by  Lieut.  Smead,  which  is  hereto  submitted. 

Carpentry. — The  carpenters’  work  necessary  for  the  use  and  transportation  of  instruments 
for  the  surveying  parties  has  been  at  all  times  during  the  year  promptly  executed.  There 
have  been  made  twelve  new  stands  and  thirty-three  fine  cases  for  instruments;  twenty-six 
drawing  and  plane-table  boards;  seven  large  cases  for  books,  maps,  and  copper-plates;  five  large 
vats,  and  eighteen  frames  for  electrotype  and  photograph  purposes;  patterns  for  castings,  and 
one  hundred  and  forty-three  packing  boxes;  the  wood- work  for  two  self- registering  tide-gauges, 
and  new  instruments  for  magnetic  observations;  a  machine  for  winding  sounding-lines,  and  a 
vibrating  stand  for  comparing  base  rods.  All  the  instruments  sent  to  and  returned  from  the 
field  parties  have  been  packed  and  unpacked,  and  repairs  made  where  needed ;  fifty  tin  tubes 


Digitized  by  VjOOQie 


THE  UNITED  STATES  COAST  SURVEY. 


179 


for  filing  original  maps  and  charts  have  been  painted  and  numbered,  and  the  requisite  repairs 
and  additions  made  to  the  Coast  Survey  buildings. 

The  work  of  the  carpenter’s  shop  is  executed  by  Mr.  A.  Yeatman,  master  carpenter,  assisted 
by  one  carpenter  and  one  apprentice. 

Instrument  Shop. — The  instruments  made  during  the  year  are  twenty-eight  geodetic,  three 
astronomical,  sixteen  magnetic  and  telegraphic,  twenty-two  telegraphic,  ten  hydrographic, 
twelve  drawing,  sixty-two  engraving,  and  nineteen  miscellaneous.  Repairs  have  been  made 
upon  sixty-seven  geodetic,  five  astronomical,  six  magnetic  and  telegraphic,  ninety-six  topo¬ 
graphic,  sixty  hydrographic,  thirty-five  drawing  and  engraving,  and  three  miscellaneous 
instruments.  The  force  employed  consists  of  Mr.  J.  Yierbuchen,  master  instrument  maker, 
whose  services  and  management  are  satisfactory,  and  five  instrument  makers. 

I  would  express  my  acknowledgments  to  Commander  S.  S.  Lee,  U.  S.  N.,  who  has  recently 
been  assigned  to  the  charge  of  the  Hydrographic  Division  of  this  office;  to  Prof.  W.  P.  Trow¬ 
bridge,  assistant  in  the  Coast  Survey;  Samuel  Hein,  esq.,  general  disbursing  agent,  and  Joseph 
Saxton,  esq.,  assistant  to  the  superintendent  of  weights  and  measures,  for  their  prompt  and 
cheerful  co-operation  with,  and  aid  rendered  to,  the  office  on  all  subjects  pertaining  to  their 
respective  duties. 

First  Lieut.  A.  P.  Hill,  1st  artillery,  U.  S.  A.,  still  acts  as  general  assistant;  his  merits  are 
so  well  known  to  the  Superintendent  that  it  is  superfluous  for  me  to  enlarge  upon  them. 

In  concluding  this  report  I  would  add  that  the  chief  clerk  in  my  office,  A.  W.  Russell,  esq., 
performs  his  duties  with  characteristic  industry  and  ability.  I  shall,  from  a  sense  of  duty,  in 
a  separate  communication,  strongly  recommend  an  increase  to  the  compensation  of  one  or  more 
of  the  gentlemen  comprising  the  clerical  force  of  this  office,  in  order  that  they  may  be  placed 
more  nearly  upon  an  equality,  as  to  pay,  with  those  of  no  higher  grade  or  merit  in  the  other 
departments  and  bureaux  of  the  government. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

W.  R.  PALMER, 

Capt.  Topi.  Engineers ,  Assist.  C.  S.,  in  charge  of  office. 

Prof.  A.  D.  Bache, 

Superintendent  U.  S.  Coast  Survey. 


Report  of  Assistant  Charles  A.  Schott ,  in  charge  of  the  Computing  Division. 

Coast  Survey  Office,  October  1,  1859. 

In  conformity  with  the  regulations  of  the  office,  the  usual  annual  report  on  the  occupation  of 
the  several  computers  for  the  year  ending  October  1,  1859,  is  herewith  respectfully  submitted.. 

During  a  part  of  the  year  the  number  of  computers  was  less  than  in  the  previous  year.. 
Mr.  J.  Wiessner  resigned  his  position  in  this  division  on  the  1st  of  April,  to  join  one  of  the 
western  wagon-road  expeditions.  The  somewhat  contracted  state  of  the  records  received  in  the 
first  half  of  the  year  permitted  to  continue  the  reductions  of  the  current  work  without  filling 
the  place  vacated  by  Mr.  Wiessner,  although  it  necessitated  an  increase  of,  and  close  attention 
to,  duty  on  the  part  of  the  computers  in  general. 

During  the  month  of  July,  in  accordance  with  instructions  received  from  the  Superintendent, 
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I  was  engaged  on  a  magnetic  survey,  extending  to  Sections  I  and  II;  these  observations  were 
partly  reduced  by  myself,  and  fully  discussed  in  regard  to  the  secular  change  of  the  magnetic 
declination,  on  which  subject  a  report  at  some  length  was  submitted  in  answer  to  a  call  from 
the  Superintendent.  The  least  square  reduction  of  the  primary  triangulation  between  Kent 
Island  and  Washington  was  considerably  advanced  by  me  and  reported  on.  The  ordinary 
routine  business  of  the  office  has  all  been  attended  to;  it  comprises  principally  the  furnishing 
of  geographical  positions  to  topographical  and  hydrographic  parties,  and  the  examinations 
and  reports  of  all  computations,  discussions,  and  revisions,  either  geodetic,  astronomical,  or 
magnetic. 

The  general  distribution  of  the  reductions  has  remained  the  same  as  in  last  year.  The 
following  statement  contains  in  detail  the  amount  of  work  done  by  each  computer  during  the 
year  ending  October  1. 

Assistant  Theodore  W.  Werner  computed  the  triangulation  between  St.  Helena  and  Calibogue 
sounds,  Section  Y;  reduced  Assistant  Gerdes,  triangulation  on  the  Mississippi  delta;  made  out 
a  least  square  abstract  of  horizontal  angles  at  station  Humpback,  Section  I;  reduced  and  com¬ 
puted  rectangular  co-ordinates  of  the  Charlotte  harbor  triangulation,  Section  VI.  He  also 
computed  the  triangulation  of  the  Gulf  of  Georgia,  Washington  Territory;  made  a  second 
calculation  of  the  astronomical  latitude  of  yard,  Section  II;  reduced  the  triangulations  of 
Chandeleur  sound,  Section  VIII,  and  near  the  mouth  of  the  Potomac,  Section  III;  also  the 
triangulation  connecting  St.  George7  s  and  St.  Mark7s,  Section  VII,  computing  new  L.  M.  Z. 
for  the  whole  work;  the  reduction  of  the  triangulation  between  Sapelo  and  St.  Simon7 s,  Section 
V,  1858-759,  completes  the  work. 

Mr.  Eugene  Nulty  computed  the  astronomical  latitude  of  Pensacola  and  Warrington,  Section 
VII;  of  Lower  Mississippi,  Section  VIII,  and  the  azimuth  of  Plantation  Hill  and  Warrington, 
Section  VII,  and  of  Humpback,  Section  I;  also,  the  latitude  of  Humpback,  Rutherford  Obser¬ 
vatory,  N.  Y.,  and  of  New  Orleans.  He  also  made  a  second  reduction  of  the  Seaton  latitude, 
and  reduced  time  and  azimuth,  and  the  latitude  at  station  Smith ville,  N.  C. 

Mr .  James  Main  made  the  revision  of  the  two  independent  computations  of  the  following 
astronomical  work:  The  azimuths  at  Santa  Cruz,  Section  X;  at  Allston  and  New  Cut,  Section 
V,  and  of  Plantation  hill,  Section  VII;  the  latitudes  at  Allston,  Breach  inlet,  East  Base,  and 
Savannah,  in  Section  V;  of  Pensacola  and  Warrington,  in  Section  VII;  of  Thomas7  hill,  Bangor, 
and  Humpback,  in  Section  1;  of  New  York  city  and  Washington  city.  He  also  revised  the 
magnetic  reductions  at  Humpback  and  Mississippi  city,  computed  the  magnetic  constants  for 
magnet  C.  6,  and  made  a  reduction  of  my  magnetic  observations  in  July  last. 

Dr.  Gottlieb  Bump f  attended  to  the  revision  and  insertion  of  the  geographical  positions  in 
the  registers;  made  the  second  least  square  reduction  of  the  horizontal  angles  at  stations  Hill, 
Causten,  and  Seminary,  Section  III;  made  a  second  reduction  of  the  James  river  triangulation  of 
1857,  revised  the  reduction  of  the  Mississippi  delta  triangulation,  reduced  the  triangulation  of 
Tomales  bay  and  Petaluma  creek,  Section  X.  and  of  Sub-Assistant  Harris7  triangulation  in  the 
vicinity  of  New  Orleans.  He  also  made  a  least  square  abstract  of  the  horizontal  angles  of  the 
primary  triangulations  in  Section  V,  and  assisted  in  the  reduction  of  vertical  angles  for  eleva¬ 
tions  in  Section  I.  He  also  reduced  Assistant  Blunt7  s  work  on  the  Hudson  river,  completing 
the  triangulation  up  to  Hudson  City;  assisted  me  in  the  discussion  of  the  secular  change  of  the 
magnetic  declination,  and  in  the  preparation  of  the  list  of  geographical  positions  printed  in 
this  year7  s  report. 

Mr .  John  Weissner  computed  the  triangulation  of  Sheepscot  river,  Section  I,  and  assisted  in 
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the  discussion  of  some  magnetic  reductions;  he  also  supplied  the  L.  M.  Z.  to  the  observers’ 
computation  of  the  Tomales  bay  triangulation,  assisted  in  the  least  square  reduction  of  the 
primary  triangulation  near  Washington,  and  in  the  computation  of  L.  M.  Z.  to  the  triangula¬ 
tion  near  New  Orleans.  He  completed  the  reduction  of  vertical  angles  for  heights  in  the 
vicinity  of  the  Sheepscot  river,  1855-  57,  and  reduced  vertical  angles  at  stations  Saunders, 
Sebattis,  and  Ragged,  of  the  primary  series.  Mr.  Wiessner’s  resignation  took  effect  on  the 
first  of  April  last. 

Mr.  William  D.  Storke  assisted  in  the  reduction  of  horizontal  angles  at  Humpback,  Section 
I;  reduced  the  triangulation  on  Pensacola  bay,  1858,  and  of  Sub-Assistant  Bagwell’s  triangu¬ 
lation  south  of  the  Cedar  Keys;  computed  the  triangulation  of  Assistant  Bolles’,  south  and  west 
of  Cape  Fear  river  entrance,  1855  to  1858;  made  himself  acquainted  with  the  reduction  of 
transit  observations,  and  assisted  in  the  preparation  of  geographical  positions  for  the  present 
report.  He  also  reduced  the  horizontal  angles  at  Smith ville,  N.  C.,  in  connection  with  the 
astronomical  azimuth;  assisted  Mr.  Rumpf  in  the  L.  M.  Z.  computations  on  Hudson  river  trian¬ 
gulation,  and  also  assisted  in  the  preparation  of  the  statistical  table  for  this  year. 

Mr.  John  T.  Hoover  attended  to  the  clerical  duties  of  the  division,  and  principally  assisted 
in  the  preparation  of  the  geographical  positions  for  the  1859  report,  duplicating  and  revising 
the  same.  He  also  made  a  number  of  diagrams. 

R.  Freeman  supplied  the  extra  copying  required  for  field  or  office. 


Report  of  Assistant  L.  F.  Pourtales ,  in  charge  of  Tidal  Division . 

Coast  Survey  Office,  November  1,  1859. 

The  following  report,  on  the  occupation  of  the  computers  in  this  division  during  the  past  year 
is  respectfully  submitted: 

Mr.  R.  8.  Avery  has  finished  the  discussion  of  the  nine  years’  series  of  tidal  observations 
at  Boston,  and  has  made  comparisons  of  twelve  years’  observations  with  the  predictions  made 
by  means  of  the  coefficients  obtained.  He  has  also  prepared  ephemerides  for  future  years. 

Mr.  S.  Walker  has  examined  and  registered  the  observations  received  from  the  tidal  stations, 
and  has  had  charge  of  the  correspondence  with  the  observers.  He  has  also  read  off  the  sheets 
of  the  self-registering  tide-gauges,  and  supervised  the  gauge  established  at  the  navy  yard  in 
this  city,  besides  making  miscellaneous  computations. 

Mr.  John  Downes  has  made  graphical  decompositions  of  the  tidal  curves  of  the  Florida 
stations,  and  reductions  and  comparisons  of  the  results  obtained. 

Sub- Assistant  C.  FendaU  was  attached  temporarily  to  this  division  from  April  11  to  June  16, 
and  made  decompositions  of  the  tidal  curves  from  the  Florida  reef,  and  worked  out  the  diurnal 
inequality  for  some  of  the  same. 

Mr.  J.  GiUiss  was  engaged  from  November  26  to  January  17  in  making  ordinary  reductions, 
working  out  daily  inequalities,  drawing  diagrams,  and  miscellaneous  work. 

Mr.  R.  E.  Evans  joined  the  division  May  25,  and  has  since  been  engaged  on  ordinary  reduc¬ 
tions,  diagrams,  and  decompositions  of  tidal  curves. 

Messrs.  J.  Donegan ,  0.  Henrich,  and  T.  C.  Bowie  were  engaged  for  short  periods,  in  the  inter¬ 
vals  of  their  field  duties,  in  miscellaneous  work,  chiefly  ordinary  reductions  of  tides. 
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Mr.  A.  W.  King  made,  during  part  of  the  year,  ordinary  first  and  second  reductions  by 
contract. 

The  meteorological  observations  of  the  Pacific  coast  have  continued  to  be  discussed  by  M. 
Thomas ,  who  has  also  done  miscellaneous  work  and  copying. 

Most  of  the  reductions  of  the  observations  of  the  permanent  stations  were  made  by  8.  D. 
Pendleton . 


Report  of  Lieut.  Thomas  Wilson ,  U.  S.  A. ,  assistant  in  charge  of  the  Draioing  Division. 

Coast  Survey  Office,  November  1,  1859. 

Pursuant  to  instructions,  the  following  report  is  respectfully  submitted  of  the  operations  of 
the  drawing  division  of  the  United  States  Coast  Survey  office  during  the  past  official  year, 
under  the  supervision  of  my  able  predecessor,  Lieut.  J.  C.  Tidball,  U.  S.  A.,  until  the  30th  of 
June  last,  and  since  then  in  the  charge  of  the  undersigned. 

During  this  time  I  have  had  the  benefit  of  the  assistance  of  Mr.  G.  A.  Porterfield,  whose 
experience  in  the  office  of  several  years  has  been  successfully  given  to  further  the  best  interests 
of  the  division. 

It  is  a  material  and  gratifying  fact  that  the  division  has  been  equal  to  the  demands  upon  it 
by  the  extensive  operations  of  the  field  and  afloat,  and  the  work  is  marked  with  great  accuracy 

and  superior  professional  ability  and  elegance.  V 

********** 

Below  are  presented  the  details  of  the  duties  and  labors  of  the  several  draughtsmen  employed. 
This  outline  of  the  past  year’s  labors  of  this  division  furnishes  some  idea  of  its  ability  for 
promptly  realizing  in  form  and  presenting  in  tangible  shape  the  topographical  and  hydro- 
graphical  results  of  the  active  service  in  the  field  and  afloat. 

As  an  incident  to  the  draughting  duties  proper,  yet  of  no  ordinary  importance,  is  the  exact 
and  methodical  arrangement  of  the  returns  of  the  field  service  and  other  archives  on  which  our 
maps  and  charts  are  founded.  This  arrangement  is  kept  up  wich  punctilious  attention,  and  in 
such  a  manner  that  now  and  hereafter  the  maps  and  charts  produced  can  be  brought  to  the 
immediate  test  as  to  accuracy  of  the  original  data  upon  which  they  are  founded,  or  renewed 
in  the  future,  should  every  vestige  of  our  present  labors  disappear  by  time  or  circumstance. 
It  is  proper  also  to  report  that  not  only  have  we  kept  pace  with  the  field  service,  furnished 
projections  to  field  parties,  made  projections  on  copper,  and  attended  to  these  and  other  mis¬ 
cellaneous  duties,  legitimate  but  incidental,  yet  also  are  we  still  in  advance  of  the  engraving 
division,  as,  indeed,  our  system  requires;  so  that  not  a  momeqt  is  lost,  nor  the  least  delay 
possible,  in  its  receiving  from  our  hands  a  constant  and  abundant  supply  of  material.  For  the 
purpose  of  presenting  this  fact  more  practically  to  the  Superintendent,  the  paper  marked  A 
has  been  prepared,  that  he  may  see  at  a  glance  how  the  work  on  the  projects  in  the  drawing 
division  stands  with  regard  to  its  engraving. 

It  is  a  gratifying  fact,  too,  that  in  co-operating  with  the  purposes  of  a  just  and  prudential 
economy  of  the  Superintendent,  we  have  been  able  to  realize  his  wishes  in  a  reduction  of  three 
during  the  past  year;  and  with  our  present  reduced  force,  looking  to  its  efficacy,  zeal,  and 
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energy,  we  feel  confident  in  an  ability  promptly  and  satisfactorily  to  meet  every  demand  that 
may  be  made  upon  this  division  of  the  United  States  Coast  Survey  Office. 

Assistant  W.  M.  C.  Fairfax  has  been  employed  upon  the  reduction  of  topography  of  coast 
maps  and  charts  No.  7,  from  Muscongus  bay  to  Portland  harbor,  Me.,  scale  -o"hnr;  No.  10,  from 
Ipswich  harbor  to  Greeks  harbor,  Mass.,  nroinr**  No.  11,  from  Plymouth  harbor  to  Hyannis 
harbor,  Mass.,  -gzhruj  Nos.  35  and  36,  Chesapeake  bay,  from  Pocomoke  sound  to  entrance, 
Md.  and  Va.,  nrhnrJ  and  No.  53,  from  Stono  inlet  to  Fripp’s  inlet,  S.  C.,  whrv 

Assistant  M.  J.  McClery  has  drawn  additions  to  the  Congress  map,  T*iri7mr>  an(^  been 
occupied  upon  the  topography  of  coast  map  and  chart  No.  21,  New  York  harbor  and  vicinity, 
■g-tf  hnr* 

Mr.  A.  Boschke  has  been  employed  upon  projects  for  maps  and  charts  according  to  the 
general  plan  adopted  for  the  entire  coast. 

Mr.  A.  Lindenkohl  has  reduced  the  reconnaissance  of  the  coast  of  Texas,  from  Matagorda 
Bay  entrance  to  Aransas  pass,  has  ma(^e  additions  to  Alden’s  reconnaissance  of  the 

western  coast,  Tyro  sir  >  and  has  been  employed  upon  Cape  Fear  River  entrances,  N.  C.  com¬ 
parative  charts,  1851-  58,  coast  map  and  chart,  No.  58,  from  the  St.  Mary’s  to  the  St. 

John’s  river,  Fla.,  oinr  J  San  Francisco  bay,  Cal.,  87tanr?  projections  for  field  parties;  pro¬ 
jections  on  copper  and  verifications;  and  has  assisted  in  the  application  of  photography  to 
topographic  reductions. 

Mr.  A.  Balbach  was  employed  upon  the  hydrography  of  coast  maps  and  charts,  No.  68, 
Florida  reefs,  from  Key  Biscayne  to  Carysfort  reef,  and  No.  72,  (ditto,)  from  Key  West 

to  Marquesas  keys,  until  the  29th  of  November,  when  he  was  transferred  to  the  hydro- 

graphic  division. 

Mr.  E.  Hergesheimer  entered  the  office  on  the  13th  of  December,  and  has  been  engaged  upon 
the  hydrography  of  coast  maps  and  charts,  No.  14,  from  Cuttybunk  island  to  Block  island, 
Mass,  and  R.  I.,  Nos.  70,  71,  72,  Florida  reefs,  from  Long  Key  to  Marquesas  keys, 

Trig*;  San  Francisco  and  San  Pablo  bays,  Cal.,  5  Boston  harbor,  Mass.,  (additions  for 

new  edition,)  i  Muskeget  channel,  (ditto,)  Humboldt  bay;  Cal.,  oiinr;  general 

coast  chart,  No.  IY,  from  Cape  May,  N.  J.,  to  Currituck,  N.  C.,  toWit  >  drawings  from 
microscopic  enlargement  of  specimens  of  bottom  taken  in  deep  sea  soundings,  Gulf  Stream, 
and  verifications  and  examinations. 

Mr.  W.  P.  Schultz  has  reduced  St.  George’s  sound,  (eastern  part,)  Fla.,  ■yufanr;  additions  to 
Charleston  harbor,  (for  new  edition,)  S.  C.,  TxrJoy  j  has  drawn  diagrams  illustrating  changes 
of  temperature  in  Gulf  Stream,  with  depths,  and  has  been  employed  upon  the  reduction  of 
Patuxtent  river,  Md.,  progress  sketches,  projects,  and  projections. 

Mr.  L.  D.  Williams  has  made  additions  to  preliminary  seacoast  charts,  Nos.  11  and  12,  from 
Cape  Hatteras  to  Cape  Fear,  N.  C.,  additions  to  Canal  de  Haro  and  Strait  of  Rosario, 

W.  T.,  Tvifojn r  J  and  has  been  engaged  upon  Hudson  river,  from  entrance  to  Sing  Sing,  N. 
Y.,  xTritfir  ’  &enera^  coast  chart  No.  II,  from  Cape  Ann  to  Gay  Head,  Mass,  and  R.  I.,  ) 

additions  to  Congress  map,  rsTrhnnr  5  projections  on  copper;  projections  for  field  parties  and 
verifications. 

Mr.  A.  Strausz  has  been  engaged  upon  the  reduction  of  hydrography  of  coast  maps  and 
charts,  Nos.  105,  106,  107,  and  108,  from  Galveston  bay  to  Lavacca  bay,  Texas,  ^0  )  No.  9, 
from  Cape  Neddick,  Me.,  to  Cape  Ann,  Mass.,  xoio 0  ?  No.  11,  from  Plymouth  harbor  to 
Hyannis  harbor,  Mass.,  No.  33,  Chesapeake  bay,  from  the  Hudson  to  the  Potomac 
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river,  Md.,  ririair  5  No.  53,  from  Stono  inlet  to  Tripp' 8  inlet,  S.  C.,  Ttfos  ;  preliminary  seacoast 
chart  No.  3,  from  Cape  Small  Point.,  Me.,  to  Cape  Cod,  Mass.,  ;  Cedar  Keys,  Fla., 

(additions  for  new  edition,)  toW*i  aRd  verifications  of  hydrographic  reductions. 

Mr .  W.  T.  Martin  has  been  engaged  upon  the  topography  of  coast  maps  and  charts,  No. 
28,  from  Cape  Henlopen,  Del.,  to  Green  Run  inlet,  Md.,  ;  No.  71,  Florida  reefs,  from 

Newfound  Harbor  key  to  Boca  Grande  key,  Nos.  107  and  108,  from  Oyster  bay  to 

Lavacca  bay,  Texas,  to&to,  and  verifications. 

Mr.  P.  Witzel  has  drawn  Sapelo  sound,  Ga.,  Atchafalaya  bay,  La.,  J  completed 

York  river,  from  West  Point  to  King's  creek,  Va.,  jtizv  ;  and  has  been  employed  upon  Ken¬ 
nebec  river,  from  entrance  to  Bath,  Me.,  toositJ  Portland  harbor,  Me.,  coast  maps 

and  charts,  No.  48,  from  Barren  inlet  to  Lockwood's  Folly  inlet,  N.  C.,  ;  No.  88,  from 

Choctawhatchee  bay  to  Pensacola  bay,  Fla.,  Yoirov  J  Cape  Fear  river  entrances,  (comparative 
charts,  1851-  58,)  N.  C.,  nrfonr>  projections  for  field  parties  and  projections  on  copper. 

Mr.  S.  B.  Linton  has  been  employed  upon  Apalachicola  bay,  Fla.,  ;  Charleston  harbor, 

(additions  for  new  edition,)  S.  C.,8l^^;  Lynn  harbor,  Mass.,  lettering  reductions;  addi¬ 

tions  to  progress  sketches,  and  measurement  of  original  topographic  and  hydrographic  sheets. 

Mr.  F.  Fairfax  was  occupied  upon  the  topography  of  the  upper  sheet  of  James'  river, 
Va.,  ^ooird  J  the  sketches  of  Port  Townshend,  W.  T.,  and  Brazos  River  entrance, 

Texas,  -rzhrir  5  progress  sketches  and  tracings,  until  the  31st  of  March,  when  he  left  the  office. 

Mr.  B.  Hooe ,  jr.,  has  been  continued  upon  tracings. 

Artificer  J.  A.  Campbell ,  U.  S.  A.,  has  continued  upon  tracings  and  statistics  and  in  care  of 
miscellaneous  maps. 
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A — Continued. 


COAST  MAPS  AND  CHARTS. — SCALE  COAST  MAPS  AND  CHARTS — 8CALE  **{77. 
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List  of  maps  and  sketches  completed  or  in  progress  during  the  year  ending  November  1,  1859, 

arranged  in  order  of  sections . 


Name. 


Section  I  —  Coast  of  Maine ,  New  Hampshire ,  Massa¬ 
chusetts ,  and  Rhode  Island, 

Progress  sketch  A . . . . . . 

Progress  sketch  A  bit . . . — 

Sheepscot  river,  Maine . . 

Kennebec  river,  from  entrance  to  Bath,  Maine  — ... 

Portland  harbor,  Maine . . . . 

Preliminary  sea-coast  chart,  No.  3,  from  Cape  Small 

Point,  Me  ,  to  Cape  Cod,  Mass..... . . ... 

Coast  map  and  chart,  No.  9,  from  Cape  Neddick,  Me  , 

to  Cape  Ann,  Maes... . . . . 

General  coast  chart,  No.  2,  from  Cape  Ann,  Mass.,  to 

Gay  Head,  K  I . . . 

Coast  map  and  chart,  No.  10,  from  Ipswich  harbor  to 

Green’s  harbor,  Mass  .......... ...... _ ....... 

Lynn  harbor,  Mass....  ..  _ _ ..... - ...... 

Boston  harbor,  (new  edition.)  Mass..... . 

Coast  map  and  chart,  No.  11,  from  Plymouth  harbor 

to  Hyannis  harbor.  Mass . 

Muskeget  channel,  (new  edition,)  Mass . 

CoaBt  map  and  chart,  No  14,  from  Cutty  hunk  island, 
Mats.,  to  Block  islaud,  R  1 . . . 

Section  II.— Coast  qf  Connecticut ,  New  York ,  New  Jer¬ 
sey  and  Delaware ,  north  qf  Cape  Henlopen. 

Progress  sketch  B . . . . . — . . 

Coast  map  and  chart,  No.  21,  New  York  bay  and 

harbor  . . . . . . . 

Hudson  river,  from  entrance  to  Sing  Sing,  N.  Y . 

Section  III.— Coast  of  Delaware,  south  qf  Cape  Henlopen , 
Maryland  and  Virginia ,  north  qf  Cape  Henry. 

Progress  sketch  C . . . 

General  coast  chart,  No.  4,  from  Cape  May,N.  J.,  to 

Currituck,  N.  C  . . . 

Coast  map  and  chart,  No.  28,  from  Cape  Henlopen, 

Del.,  to  Green  Run  inlet,  Md . 

Coast  map  and  chart,  No.  29,  from  Green  Run  inlet, 

Md.,  to  Little  Machipongo  inlet,  Va . 

Coast  map  and  chart,  No.  33,  Chesapeake  bay,  from 

Hudson  river  to  Potomac  river,  Md . 

Coast  map  and  chart.  No.  35,  Chesapeake  bay,  from 

Pocotnoke  sound  to  York  river,  Va . . . 

Coast  map  and  chart,  No  36,  Chesapeake  bay,  from 

York  river  to  entrance,  Va... - - .... 

York  river,  from  West  Point  to  Kang’s  creek,  Va... 
James  river,  from  Richmond  to  City  Point,  Va . 

Section  IV  — Coast  qf  Virginia ,  south  of  Cape  Henry,  and 
North  Carolina,  north  of  Cape  Fear. 

Progress  sketch  D . - . 

Preliminary  sea- coast  chat  t,  No.  11,  from  Cape  Hatte- 

ras  to  Cape  Lookout,  N.C . . . 

Preliminary  sea-coast  chart,  No.  12,  from  Cape  Lookout 

to  Cape  Fear,  N.  C . 

Coast  map  and  chart,  No.  48,  Cape  Fear  and  vicinity, 

N.  C . - . 

Cape  Fear  river,  New  inlet,  N.C.................. 

Cape  Fear  river,  southern  entrance,  N  C . 

Diagrams  illustrating  changes  of  temperature  in  the 
Gulf  Stream,  with  depths . . . 


Scale. 

Description. 

1-600, 000 

1-400,000 

1-40,000 

Finished  map . . 

1-30,000 

_ do _ 

1-20, 000 

_ do _ _ 

1-200, 000 

Preliminary  chart . 

1-80,000 

Finished  map  and  chart  ... 

1-400,000 

Finished  chart . 

1-80,000 

Finished  map  and  chart  ... 

1-20, 000 

Finished  map . . 

1-40,000 

1-80,000 

Finished  map  and  chart  ... 

1-60,000 

Preliminary  chart. ..... ... 

1-80,000 

Finished  map  and  chart  .... 

1-400,000 

1-80, 000 

Finished  map  and  chart.... 

1-60,000 

Finished  map  . . 

1-400, 000 

1-400,000 

Finished  chart  . . 

1-80,000 

Finished  map  and  chart  .... 

1-80,000 

1-80, 000 

1-80,000 

1-80,000 

_ do _ ....... _ _ 

1-60, 000 

Finished  map............. 

1-40, 000 

1-600, 000 

1-200, 000 

Preliminary  chart . . 

1-200, 000 

. do . 

1-80,000 

Finished  map  and  chart  .... 

1-10. 000 

Comparative  chart,  1851-58. 

1-10, 000 

Diagrams . . 

Remarks. 


Completed. 

Do. 

In  progress. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Completed. 

Do. 

In  progress. 
Completed. 

In  program. 


Completed. 

In  progress. 
Do. 


Completed. 

In  progress. 

Do. 

In  progress  by  pho¬ 
tography. 

In  progress. 

Do. 

Do. 

Completed. 

In  progress. 


Completed. 
In  progress. 
Do. 

Do. 

Completed. 

Do. 

Do. 
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List  of  maps  and  sketches ,  <tc . — Continued. 


Name. 


Scale. 


Description. 


Remarks. 


Section  V. — Coast  of  North  Carolina ,  south  qf  Capo  Fear , 
South  Carolina,  and  Georgia . 


Progress  sketch  E . . . - . . 

Coast  map  and  ohart,  No.  53,  from  Stono  inlet  to 

Fripp’s  inlet,  8.  C .  ....  .. . . 

Chat leston  harbor,  (new  edition,)  S.  C.  _ _ - . 

Ossabaw  sound,  Ga.... _ ............. _ 

Sapelo  sound,  Ga . . . .  . . . 


1-600, 000 


Completed. 


1-80. 000 
1-30, 000 
1-30, 000 
1-30, 000 


Finished  map  and  chart  .... 
Finished  map _ _ _ ... _ 


In  progress. 
Completed. 
In  progress. 
Do. 


6sctioh  VL — Coast  qf  Florida ,  from  St.  Mary's  riser  to 
St.  Joseph's  hay. 


Progress  sketch  F,  (showing  a  general  reconnaissance) 

Progress  sketch  F,  No.  2,  (reefs  and  keys) . . 

Coast  map  and  chart,  No.  58,  from  St.  Mary's  river 

to  St.  John's  river.. _ ....  . . 

Coast  map  and  chart,  No.  68,  Florida  reefs,  from  Key 

Biscay ne  to  Carysfoot  reef _ .... _ ..... 

Coast  maps  and  charts.  Nos.  70, 71,  and  72,  Florida 
reefs,  from  Long  key  to  Marquesas  keys..... . 


1-1,200,000 

1*400, 000 

1-80,000 

1-80,000 

1-80, 000 


Finished  map  and  chart _ 


Completed. 

Do. 

In  progress. 


. do . . 

Finished  maps  and  charts.  .. 


Do. 


Do. 


8bction  VTI.  — Coast  of  Florida ,  west  qf  St.  Joseph's  hay , 
and  Alabama ,  east  qf  Mobile  hay. 


Progress  sketch  G . . . . 

Cedar  keys,  (new  edition,)  Fla . . . . 

St.  George's  sound,  (eastern  part,)  Fla . . 

Apalachicola  bay,  Fla... . . . . . . ... 

Coast  map  and  chart,  No.  88,  from  Choctawhatchee 
bay  to  Pensacola  bay,  Fla . . 

Sacrum  VIII — Coast  qf  Alabama ,  west  of  Mobile  bay ,  Mis¬ 
sissippi  and  Louisiana,  east  qf  Vermilion  bay. 

Progress  sketch  H  . . . . . 

Atchafalaya  bay,  La . . . . . . 

Section  IX  — Coast  qf  Louisiana ,  west  qf  Vermilion  bay , 
and  of  Taos. 


Progress  sketch  I . . . . . . 

Coast  maps  and  charts,  Nos.  105,  106,  107,  and  108, 
from  Galveston  bay  to Lavacca  bay,  Texas  ....... 

Erases  river  entrance,  Texas . . . . 

Coast  of  Texas,  from  Matagorda  bay  entrance  to 
Aransas  Pass,  Texas . . 


1*600, 000 
1-50, 000 
1*40, 000 
1-40,000 


Preliminary  chart. 
Finished  map  .... 
. do.. _ 


Completed. 

Do. 

In  progress. 
Do. 


1-80, 000 


Finished  map  and  chart _ 


Do. 


1*600,000 

1-50,000 


Preliminary  chart. 


Completed. 

Do. 


1*600, 000 


Completed. 


1-80, 000 

1-10,000 


Finished  maps  and  charts.  .  .  In  progress. 
Sketch  —  . . . . .  Completed. 


1-20,000 


do. 


Do. 


8bction  X. — Coast  of  California. 


Progress  sketch  J,  (from  San  Diego  to  Point  Sal) _ 

Progress  sketch  J,  No.  2,  (from  Point  Sal  to  Tomales 

bay) . 

Alden's  reconnaissance  of  western  coast,  (additions). 

Western  coast  of  United  States,  (additions)  . . 

San  Francisco  bay  and  vicinity  ..... . . . 


1-600, 000 


Completed. 


1  600,000 
1-1,200,000 
1-7,000,000 
1-80, 000 


8ketch . 

. . do . . . 

Finished  map  and  chart _ 


Do. 

Do. 

Do. 

In  progress. 


Section  XI. — Coast  qf  Oregon  and  Washington  Territories. 


Progress  sketch  K . — . . 

Canal  de  Haro  and  Strait  of  Rosario,  (additions) _ 

Port  Townsbend,  W.T . . . 

Sketch  showing  progress  of  the  survey  on  the  Atlantic, 

Gulf  of  Mexico,  and  Pacific  coasts . . . 

Diagrams  illustrating  discussion  of  magnetical  and 
meteorological  observations . - . 


1-600,000  . . 

1-200,000  Sketch. 
1-20,000  . do 

1-5,000,000  . . 


Completed.  ' 

Do. 

Do. 

Prepared  by  the  Super¬ 
intendent. 

Drawn  in  computing 
division. 
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Report  of  Mr .  Edward  Wharton ,  acting  in  charge  of  Engraving  Division . 

Coast  Survey  Office,  October  31,  1859. 

I  have  the  honor  to  present  the  annual  report  of  the  operations  of  this  division  during  the 
year  ending  October  31,  1859. 

The  division  remained  under  the  charge  of  Lieut.  Rufus  Saxton,  U.  S.  A.,  from  the  date  of 
the  last  annual  report  until  April  1,  when  he  was  relieved  from  duty.  Since  that  time  the 
division  has  been  under  my  charge.  The  engraving  force  at  present  consists  of  twenty-one 
engravers,  of  various  grades. 

The  division  has  met  with  a  serious  loss  in  the  death  of  one  of  its  oldest  and  most  skilled 
engravers,  Mr.  F.  Dankworth,  who  had  been  attached  to  the  office  since  1843,  and  whose  death 
occurred  last  March.  Mr.  Dankworth  ranked  among  the  first  topographical  engravers  in  this 
country,  and  it  gives  me  pleasure  to  testify  to  the  faithfulness  with  which  he  discharged  his 
duties,  and  the  ability  and  skill  he  evinced  in  the  execution  of  his  work.  His  place  will  be 
difficult  to  supply. 

The  engraving  of  the  finished  maps  of  Patapsco  river,  Md.;  entrance  to  Pensacola  bay,  Fla.; 
San  Diego  bay,  Cal. ;  Mare  Island  straits,  Cal. ;  and  San  Francisco  bay,  Cal.,  have  been  com¬ 
pleted;  and  the  two  plates  of  the  middle  and  eastern  part  of  Long  Island  sound,  commenced 
some  years  ago,  have  been  also  completed,  to  take  the  place  of  the  two  already  published. 
Various  changes  and  additions  have  also  been  made  to  the  charts  of  Boston  harbor  and  Charles¬ 
ton  harbor. 

The  second  class  maps  and  sketches  of  Atchafalaya  bay,  La.;  entrance  to  Brazos  river, 
Texas;  Humboldt  bay,  Cal.;  Port  Gamble,  Port  Townshend,  and  Semi -ah-moo  bay,  Washington 
Territory,  have  also  been  engraved,  and  a  new  edition  of  Canal  de  Haro  and  Strait  of  Rosario# 
The  maps  of  Kennebec  river,  Maine,  from  entrance  to  Bath,  and  of  Rockport  harbor,  Mass., 
have  been  published  in  a  preliminary  form. 

The  first  class  finished  maps  and  charts,  Nos.  12  and  13,  Eastern  series,  from  Mono- 

moy  to  Muskeget,  and  from  Muskeget  to  New  Bedford;  and  Chesapeake  bay  series,  Nos. 

1,  2,  3,  4,  5,  6;  coast  charts  Nos.  40  and  41,  rsiim  Albemarle  sound;  No.  68,  Florida 

reefs,  from  Key  Biscayne  to  Carysfort  reef;  Nos.  91  and  92,  Mississippi  sound,  from 

Bonsecours  bay  to  Grand  island;  Nos.  106  and  107,  Texas,  from  Galveston  bay  to  Mat¬ 
agorda  bay,  and  San  Pablo  bay,  Cal.,  have  made  considerable  progress  towards  com¬ 

pletion;  and  the  outlines  of  coast  chart  No.  29.  from  Green  River  inlet  to  Little  Machipongo 
inlet,  Del.  and  Md.,  have  been  engraved  from  a  photographic  reduction. 

Mr .  McCoy  has  completed  the  topography  upon  coast  chart  No.  13,  Eastern  series,  No.  2, 
r&iinn  aud  twelve  views  for  coast  charts  Nos.  12,  13,  and  14,  extending  from  Monomoy  to 
Newport. 

Mr.  Dankworth  was  engaged,  up  to  the  time  of  his  death,  upon  the  topography  of  coast 
chart  No.  32,  Ttfiirib  Chesapeake  bay,  from  Magothy  river  to  Hudson  river. 

Mr.  Enthoffer  has  executed  all  the  topography  upon  coast  chart  No.  33,  rsinr*  Chesapeake 
bay,  from  Hudson  river  to  Potomac  river. 

Mr.  Knight  has  been  employed  upon  the  soundings  and  miscellaneous  lettering  of  coast  charts 
Nos.  15  and  16,  Long  Island  sound;  the  soundings  of  coast  chart  No.  13,  ®a8^ern 

series,  No.  2;  Nos.  34  and  35,  Chesapeake  bay,  from  Potomac  river  to  York  river,  Va., 
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Boston  harbor,  Mass;  Patapsco  river,  Md.;  Monterey  bay,  Cal.;  and  other  miscellaneous  let¬ 
tering. 

Mr.  Bodi  has  nearly  completed  the  topography  of  coast  chart  No.  31,  Chesapeake  bay,  No. 
1,  Tvlirfft  &ud  has  executed  some  miscellaneous  work. 

Mr.  SengteUer  has  completed  the  topography  of  the  lower  part  of  coast  chart  No.  12,  Eastern 
series,  *tro  a°d  has  al®°  Dearly  completed  that  of  the  upper  part. 

Mr.  Bhndeau  has  completed  the  topography  of  entrance  to  San  Francisco  bay,  vikmi  and 
has  made  considerable  progress  upon  that  of  San  Pablo  bay, 

Mr.  Phillips  has  finished  the  topography  and  one-half  the  sand  of  coast  chart  No*  92,  Mis¬ 
sissippi  sound,  from  Round  island  to  Grand  island,  and  has  executed  some  miscellaneous 

work. 

Mr.  Metzeroth  has  completed  the  sand  and  views  upon  entrance  to  San  Francisco  bay,  nr!** ; 
the  sand  of  San  Diego  bay,  and  of  the  upper  half  of  coast  chart  No  13,  Eastern  series, 

No.  2,  from  Muwkeget  to  New  Bedford,  and  some  miscellaneous  work. 

Mr.  Barnard  has  engraved  the  sand  upon  coast  chart  No.  41,  Albemarle  sound,  eastern  part, 
ru  ^  uu  J  a  portion  of  the  sand  upon  general  coast  chart  No.  2,  from  Cape  Ann  to  Gay  Head, 
Patapsco  river,  Md.,  and  coast  chart  No.  92,  Mississippi  sound,  and  miscellaneous  work. 

Mr.  Kondrup  engraved  a  portion  of  the  outlines  upon  coast  charts  Nos.  32  and  34,  Chesa¬ 
peake  bay,  Nos.  2  and  4,  *-&$**;  all  the  outlines,  soundings,  and  general  lettering  upon  the 
preliminary  chart  of  Kennebec  river,  Maine;  and  is  now  engaged  upon  the  topography  of  the 
same. 

Mr.  Evans  has  engraved  portions  of  new  work,  and  has  made  various  corrections  upon  coast 
charts  Nos.  15  and  16,  Long  Island  sound,  eastern  and  middle  plates,  re-engraved  the 

topography  of  Captain’s  island,  E.  and  W.,  and  new  work  upon  the  plate  of  Charleston  har¬ 
bor,  TTTfftfTF' 

Mr.  Throop  has  engraved  the  soundings  and  bottoms  of  general  coast  chart  No.  2,  from  Cape 
Ann  to  Gay  Head;  coast  chart  No.  41,  Albermarle  sound,  east ;  and  Sapelo  sound,  Georgia:  the 
notes  and  lettering  of  Port  Gamble,  Humboldt  bay,  Pensacola  bay,  and  executed  other  miscel¬ 
laneous  lettering  ;  and  is  now  engaged  upon  the  notes  of  coast  charts  No.  91,  Mississippi  sound, 
from  Bonsecours  bay  to  Round  island. 

Mr.  Maedd  has  engraved  the  topography  and  sand  of  Port  Gamble,  Washington  Territory  ; 
the  sand  of  Rockport  harbor,  Mass.,  Muskeget  channel,  Mass.,  preliminary  sea  coast  chart  No. 
14,  from  Cape  Roman,  S.  C.,  to  Tybee  river,  Georgia  ;  a  portion  of  the  sand  of  entrance  to  Cape 
Fear  river,  and  miscellaneous  work. 

Mr.  E.  A.  Maedd  has  engraved  the  title,  notes,  and  soundings  of  coast  chart  No.  106,  from 
Galveston  bay  to  Oyster  bay,  Texas,  and  Rockport  harbor,  Mass. ;  the  title  and  soundings  of 
coast  chart  No.  107,  from  Oyster  bay  to  Matagorda  bay,  and  some  miscellaneous  work  ;  and  is 
now  engaged  upon  the  soundings  of  coast  chart  No.  71,  Florida  reefs,  from  Newfound  Harbor 
key  to  Boca  Grande  key. 

Mr.  Petersen  has  engraved  the  title  and  notes  of  Canal  de  Haro  and  Strait  of  Rosario  and  of 
Semi-ah-moo  bay,  Washington  Territory  ;  a  portion  of  the  soundings  of  sea-coast  chart  Nd.  3, 
from  Cape  Small  Pt.,  Maine,  to  Cape  Cod,  Mass  ;  the  notes  of  Patapsco  river,  Md.,  coast  chart, 
No.  107,  from  Oyster  bay  to  Matagorda  bay,  and  of  general  coast  chart  No.  2,  from  Cape  Ann 
to  Gay  Head  ;  all  the  soundings  of  San  Pablo  bay,  Cal.,  and  the  soundings  of  Pensacola  harbor, 
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Fla.,  and  miscellaneous  work  ;  and  is  now  engaged  upon  the  hydrography  of  New  York  bay 
and  harbor,  s  5  J  ^  #  • 

Mr.  Langran  has  engraved  the  title,  soundings,  and  notes  of  York  river,  Va.,  from  King's 
creek  to  West  Pt.,  Atchafalaya  bay,  La.,  Port  Townshend,  Washington  Territory;  a  portion 
of  the  notes  and  soundings  on  sea-coast  charts  No.  11,  from  Cape  Hatteras  to  Cape  Lookout, 
and  No.  14,  from  Cape  Roman  to  Tybee  river,  and  various  miscellaneous  lettering. 

Mr.  Ogilvie  has  engraved  all  the  soundings,  notes,  and  title  on  coast  chart  No.  68,  Florida 
reefs,  from  Key  Biscayne  to  Carysfort  reef ;  a  portion  of  the  notes  on  sea-coast  chart  No.  4,  from 
Cape  Cod,  Mass.,  to  Saughkonnet  Pt.,  ILL;  the  soundings  of  Humboldt  bay,  Cal.;  the  general 
lettering  on  coast  chart  No.  41,  Albermarle  sound  east,  and  other  miscellaneous  lettering. 

Mr.  Klakring  has  engraved  all  the  topography,  soundings,  title  and  notes  of  Mare  Island  straits, 
Cal. ;  the  topography  of  Humboldt  bay,  Cal. ;  and  has  executed  6ome  miscellaneous  work  ;  his 
employment  by  the  office  ceased  on  the  1st  of  July. 

Mr.  Bartle  has  engraved  all  the  topography  of  Port  Townshend,  Washington  Territory,  and 
of  entrance  to  Brazos  river,  Texas  ;  and  miscellaneous  work  upon  various  plates,  and  is  now 
engaged  upon  the  topography  of  Rockport  harbor,  Mass. 

Messrs.  Benner ,  Thompson  and  Sipe  have  been  employed  upon  the  engraving  of  progress 
and  other  sketches,  and  such  miscellaneous  work  as  was  required  by  the  office. 

In  addition  to  the  amount  of  work  performed  by  the  engravers,  five  of  the  sketches  for  the 
Report  of  1858,  have  been  lithographed  or  engraved  upon  stone  under  the  direction  of  the 
Superintendent  of  Public  Printing. 

A  more  detailed  account  of  the  work  performed,  progress  made,  &c.,  can  be  found  in  the 
accompanying  list  of  maps,  charts,  preliminary  charts,  and  sketches,  engraved  or  engraving, 
during  the  year  ending  November  1,  1859,  arranged  in  order  of  sections  ;  and  in  the  complete 
list  of  Coast  Survey  maps,  charts,  preliminary  charts,  and  sketches  engraved,  and  arranged 
geographically. 


List  of  mops,  preliminary  charts ,  and  sketches,  engraved  or  engraving,  during  the  year  ending  October 

31,  1859,  arranged  in  order  of  sections. 


Name. 


Section  I. 


Progress  sketch  A . - . - . . 

Do . A  bis . . - . . 

Kennebec  river,  Maine,  from  entrance  to  Bath  —  .......... — 

Rockport  haibor,  Mass - - - 

General  coast  chart,  No.  2,  from  Cape  Ann  to  Gay  Head - - 

Preliminary  sea-coast  chart,  No.  3,  from  Cape  Small  Point,  Maine, 

to  Cape  Cod,  Mass . - . . 

Preliminary  sea-coast  chart,  No.  4,  from  Cape  Cod,  Mass  ,  to  Saugh¬ 
konnet  point,  R.I. . . 

Coast  map  and  chart,  No.  12,  Eastern  series,  No.  3,  from  Monomoy 

to  Muskeget.  Mass . . . - . . . . 

Coast  map  and  chart,  No.  13,  Eastern  series,  No.  2.  from  Muskeget 

to  Buzzard's  bay  . . . . —  — . . . 

Coast  map  and  chart.  No.  14,  Eastern  series,  No.  1,  fiom  Buzzard's 

bay  to  Narragansett  bay . 

Kennebec  river,  Maine,  from  entrance  to  Bath . . . 

Rockport  harbor,  Mass - - —  — . . . 

Lynn  harbor,  Mass - ... - 

Muskeget  channel,  Moss  ,  (new  edition) . . 


Scale. 

Description. 

Remarks. 

1-400,000 

Engraved. 

1-600,000 

Do. 

1-30,000 

Preliminary  chart _ 

Do. 

1  20,000 

Do. 

1-400,000 

General  coast  chart  ... _ 

Engraving. 

1-200,  000 

Preliminary  chart . 

Do. 

1-200,000 

Engraved. 

1-80,000 

Finished  map  and  chart.. 

Engraving. 

1-80,000 

Do. 

1-80.000 

Do. 

1-30,000 

Do. 

1-20,000 

Do. 

1-30,000 

Do. 

1-60,  000 

. do . 

Do. 
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List  of  maps,  preliminary  charts ,  <kc. — Continued. 


Name. 


Scale. 


Section  II. 


Progress  Hudson  river  triangulation . . . 

Coast  map  and  chart,  No.  15,  Long  Island  sound,  east... 

Do _ .do . No.  16 . do . middle 

Captain’s  island,  east  and  west,  (new  edition) . . . 

Coast  map  and  chart,  No  21,  New  York  bay  and  harbor. 


1-400,000 
1-80,000 
1-80,  000 
1-20,000 
1 >80, 000 


Section  III. 


Progress  sketch  C. .......... - - - - - - 

Coast  map  and  chart,  No.  31,  Chesapeake  bay,  from  head  of  bay 

to  Magothy  river,  Maryland . . . . — ...... 

Coast  map  and  chart,  No.  32,  Chesapeake  bay,  from  Magothy 

river  to  Hudson  liver,  Maryland . . . . 

Coast  map  and  chart.  No.  33,  Chesapeake  bay,  from  Hudson 

river  to  Potomac  river,  Maryland . . ....  . — . 

Coast  map  and  chart,  No.  34,  Chesapeake  bay,  from  Potomac 

river  to  Pocomoko  sound,  Virginia  . . . 

Coast  map  and  chait,  No.  35,  Chesapeake  bay,  from  Pocomoke 

sound  to  York  river,  Virginia . . . 

Coast  map  and  chart.  No.  36,  Chesapeake  bay,  from  York  river 

Virginia  to  entrance  of  bay . . . . . 

Patapeco  river,  Maryland . . . . . . 

Y«*rn  river,  Virginia,  from  King’s  creek  to  West  point _ ...... 

Coast  map  and  chart.  No  29,  from  Green  Hun  inlet  to  Little 
Mach i pong o  inlet,  Delaware  and  Maryland _ ............ 


1-400, 000 

1-80,000 

1-80, 000 

1>80, 000 

1-80, 000 

1-80,000 

1-80, 000 
1-00,000 
1-60,000 

1-80,000 


Section  IV. 


Progress  sketch  D  . . . . . . 

Coast  map  and  chart,  No.  40,  Albemarle  sound  west,  from  head 

of  8(>ond  to  Pasquotank  river,  North  Carolina . . . 

Coast  map  and  chart,  No.  41,  Albemarle  sound  east,  from  Pas¬ 
quotank  and  Alligator  rivers,  to  entrance,  North  Carolina.... 
Preliminary  sea-coast  chart,  No.  11,  from  Cape  Hatteras  to  Cape 

Lookout,  North  Carolina _ ..... - ..... - - - 

®Cape  Fear  river  entrances,  s:  owing  changes  from  1851  to  1858, 
(two  plates)  . . . . 


1-400,000 
1-80, 000 
1-80, 000 
1-200,000 
1-10, 000 


Section  V. 


Progress  sketch  £  . . . . . . . 

Preliminary  eea-coast  chart.  No.  14,  from  Cape  Homan  to  Tybee, 

Georgia . . . . . ...  —  - - ...... 

Charleston  harbor,  (additions) . . . 

Sapelo  sound,  Georgia . . . — 


1-600, 000 

1-200, 000 
1-30, 000 
1-30,000 


Section  VI. 


Progress  sketch  F . - . . 

Progress  sketch  F,  lower  sheet,  Florida  keys . . 

Coast  map  and  chart,  No.  68,  Florida  reefs,  from  Key  Biscayne 
to  Carysfort  reef _ _ _ ...... — ... - .... - 


1-1,200,000 

1-400,000 

1-80,  000 


Section  VII. 


Progress  sketch  G . . 

Entrance  to  Pensacola  bay,  Florida _ 

Eastern  part  St.  George’s  Bound,  Floiida, 
° Apalachicola  bay,  Florida . . 


1-600, 000 
1-30, 000 
1-40, 000 
1-40, 000 


8ECTION  VIII. 


Progress  sketch  H  . . .  —  . . . 

Atchafalaya  bay,  La  . . . . . — . . 

Coast  map  and  chart,  No.  91,  from  Bonsecours  bay  to  Round 

island,  Miss . . 

Coast  map  and  chart,  No.  92,  from  Round  island  to  Grand  island, 
Miss . . . 


1-600,000 

1-60,000 

1-80,000 

1-80, 000 


Description. 


Finished  map  and  chart... 

. . do . . 

Finished  chart . . 

Finished  map  and  chart.  . . 


Finished  map  and  chart. . . 

. do.... . 

_ do . 

. do . 

. do . 

. . do . . . 

Finished  chart  . . . 

Preliminary  chart.. . 

Finished  map  and  chart. .. 


Finished  map  and  chart. .. 

. do . 

Preliminary  chart.... _ 

Comparative  chart . . 


Pre'iminary  chart. 
.....do......... 

..... do ......... 


Finished  map  and  chart. 


Preliminary  chart. 

......do _ 

......do _ .... 


Preliminary  chart _ 

Finished  map  and  chart .. 
_ ..do . 


Remarks. 


Engraved. 

Do. 

Do. 

Do. 

Engraving. 


Engraved. 

Engraving. 

Do. 

Do. 

Do. 

Do. 

Do. 

Engraved. 

Engraving. 

Do. 


Engraved. 

Engraving. 

Do. 

Do. 

Engraved. 


Engraved. 

Do. 

Do. 

Engraving. 


Engraved. 

Do. 

Engraving. 


Engraved. 

Do. 

Engraving. 

Engraved. 


Engraved. 

Do. 

Engraving. 

Do. 
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List  of  maps,  preliminary  charts ,  <kc. — Continued. 


Name. 


Scale. 


Description. 


Remarks. 


Section  IX. 


Progress  sketch  I...... . . . . . ......... 

Entrance  to  Brazos  river,  Texas _ _ _ _ _ 

Coast  map  and  chart,  No.  106,  from  Galveston  baj  to  Oyster 

bay,  Texas . . . - . . . . 

Coast  map  and  chart,  No.  107,  from  Oyster  bay  to  Matagorda 

bay,  Texas . . . . . . . . — . . 

°  Reconnaissance  of  coast  of  Texas,  from  Matagorda  bay  to  Aran¬ 
sas  Pass . . 


1-600,000 

1-10,000 

1-80,000 

1-80,000 

1-200, 000 


Preliminary  chart  ....... 

Finished  map  and  chart .  . 

. do . 

Reconnaissance - ...... 


Engraved. 

Do. 

Engraving. 

Do. 

Engraved. 


Section  X. 


Progress  sketch  J,  lower  sheet.... 
Progress  sketch  J,  middle  sheet... 

San  Diego  bay.  Cal . 

Mare  Island  straits.  Cal . 

Entrance  to  San  Francisco  bay,  Cal 

San  Pablo  bay,  Cal . 

Humboldt  bay,  Cal  _ _ ....... 

°San  Francisco  city,  Cal.. . 


1-600, 000 
1-600, 000 
1-40,000 
1-80, 000 
1-50,000 
1-50,000 
1-30,000 
1-10, 000 


Finished  chart  .. 
. do . 

.....  do _ .... 

P  eliminary  chart 
Map  ... _ 


Engraved. 

Do. 

Do. 

Do. 

Do. 

Engraving. 

Engraved. 

Do. 


Section  XL 


Progress  sketch  K  . . . . . . 

Canal  de  Haro  and  Strait  of  Rosario,  Washington  Territory,  (new 

edition) . . 

Port  Gamble,  Washington  Territory . . . . . 

Port  Townshend,  Washington  Territory . . . . ..... 

Semi-ah-moo  bay,  Washington  Territory. . . . 


1-600, 000 


1-200, 000 
1-20,000 
1-40, 000 
1-30,000 


Reconnaissance. 


Finished  map 
..•••.do.... . 


Reconnaissance 


Engrave^. 


Do. 

Do. 

Do. 

Do. 


Miscellaneous 


Diagrams  illustrating  the  descent  of  sounding  weight  and  line 

in  deep-sea  soundings . . . . . . 

Project  limits  for  finished  maps,  1-80,000,  on  Atlantic  and  Gulf 

coasts . . . .  . — 

Sketch  showing  progress  of  coast  survey  to  November,  1859.... 

Sketch  showing  limits  of  Gulf  Stream................ _ ... 

Diagrams  of  magnetical  and  meteorological  observations  at  Girard 


1-5,000,000 
1-5, 000, 000 
1-5, 000, 000 


College,  Philadelphia,  in  1840, 1841, 1842, 1843, 1844,and  1845. 
Diagrams  of  observations  for  temperature,  wind,  and  atmospheric 
pressure,  made  by  Dr.  B.  E.  Kane  at  Van  Rensselaer  harbor, 


Diagram 

. . do. 

Sketch . . 
. . do. 

Diagram 


in  1853  and  1855 


do 


Engraved. 


Do. 

Engraving. 

Do. 

Engraved. 


Do. 


Three  sketches  illustrating  Superintendent's  paper  on  currents  of 
Sandy  Hook  _ _ .............. . . . . 


.do. 


Do. 


^Engraved  on  stone,  under  the  direction  of  the  Superintendent  of  Public  Printing. 


List  of  Coast  Survey  maps ,  prdiminary  charts,  and  sketches  engraved,  geographically  arranged . 

1.  List  of  Maps  and  Charts  engraved. 


No.  1.  Richmond’s  island,  Maine •* . 

2.  Newburyport  harbor,  Massachusetts . 

3.  Ipswich  and  Annis  Squam  harbors,  Massachusetts 


4.  Gloucester  harbor . do 

5.  Salem  harbor . do 

6.  Boston  harbor — new  edition,  1859  •  •  •  -  do 

7.  Plymouth  harbor . do 

8.  Provincetown  harbor . do 


jjiirs 
ygWb 
rsisT? 
jtJtTT 
rriirs 
nriircr 
T6  S  5  5 
Y5  i  6  A 
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9*  Monomoy  shoals . . . Massachusetts 

10.  Bass  River  harbor . do . 

11.  Wellfleet  harbor . do . 

12.  Nantucket  harbor . . . *do . 

13.  Hyannis  harbor . do . 

14.  Harbor  of  Edgartown  •  •  •  . . do . 

15.  Harbor  of  Wood**  Hole  -* . do  • 


16.  Harbors  of  Holmes’s  Hole  and  Tarpaulin  Cove,  Massachusetts . - . 

17.  Harbor  of  New  Bedford,  Massachusetts . 

18.  General  chart  of  the  coast  from  Gay  Head  to  Cape  Henlopen . 

19.  Fisher’s  Island  sound,  Connecticut . . . . . 

20.  Harbor  of  New  London - do . 

21.  Mouth  of  Connecticut  river -do . . . 

22.  Harbor  of  New  Haven,  Connecticut — new  edition,  1852 . 

23.  Harbors  of  Black  Rock  and  Bridgeport,  Connecticut — new  edition,  1852 

24.  Harborsof  Sheffield  and  Gawkin’ s  Island  •  •  •  -do — . do . 1852 

25.  Huntington  bay,  New  York . . 

26.  Oyster  bay  or  Syosset  harbor,  New  York . 

27.  Harbors  of  Captain’s  Islands,  east  and  west,  Connecticut . 

28.  Hart  and  City  islands,  and  Sachem’s  Head  harbor,  New  York . 

29.  Hell  Gate,  New  York . . 

30.  Long  Island  sound,  east . 

31.  Do . do - middle . . . . 

32.  Do . do  •  •  •  -  west . . . 

33.  New  York  bay  and  harbor,  and  the  environs,  New  York,  sheet  No.  1  • 


34. 

Do..... 

•  •  • . • . do • • 

• • do • • •  • 

- do  -  -  No.  2- 

35. 

Do . 

. .  do - 

•  •  •  -  do  -  -  No.  3- 

36. 

Do . 

. do  •  • 

.  ; . . 

. • do • • • • 

- do  -  -  No.  4- 

37. 

Do . 

• • do • • • • 

•  •  •  -  do  -  -  No.  5- 

38. 

Do-.-.- 

. do . 

. do  •  • 

. 

. -do* •  •  • 

- do  -  -  No.  6- 

39. 

Do . 

. 

. . do  •  • • 

40.  Western  part  of  south  coast  of  Long  Island,  New  York . 

41.  Middle  part  of . do . do . do . 

42.  Eastern  part  of . do . do . do . 

43.  Little  Egg  harbor,  New  Jersey . . 

44.  Delaware  bay  and  river,  sheet  No.  1,  Delaware  • » . 

45.  Do . do . sheet  No.  2.  New  Jersey  and  Pennsylvania  •  • 

46.  Delaware  bay  and  river,  sheet  No.  3 . 

47.  Patapsco  river,  Maryland . 

48.  Harbor  of  Annapolis  and  Severn  river,  Maryland . 

49.  Mouth  of  Chester  river,  Maryland . 

50.  Entrance  to  York  river,  Virginia . . . 

51.  Pasquotank  river,  North  Carolina . . 

52.  Beaufort  harbor . do . 

53.  Charleston  harbor,  South  Carolina — new  edition,  1858 . . 

25 


nriiny 

Tfti<nr 

Vffiinr 

mrovff 

TffidT 

TToinr 

nroVinr 

iirhrT 

nrfanr 

kzz 

yrHo 

inriiny 

Tiirfonr 

TiToST* 

tisVt y 
nrimr 
■srriTnr 

^  6  J  09 

id  i  ov 
Tsiinr 

ttg  J  o  o 

sirhnr 

tvotif 

T<mnr 

T&Jdb 

Toooo 

1 

?  oo  oir 
Toooo 
Toooo 

nmnr 

innnnr 

T566  6 
i 

loooo 
ibooo 
To  d  6  6 
Toooo 
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54. 

55. 

56. 

57. 

58. 

59. 

60. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 
21. 
22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 


Key  West  harbor  and  approaches,  Florida . 

Entrance  to  Mobile  bay,  Alabama . 

Mobile  bay,  Alabama . 

Cat  and  Ship  Island  harbors,  Mississippi  •  •  •  . . 

Entrance  to  Galveston  bay,  Texas — new  edition,  1856 

San  Diego  bay,  California . * . 

Entrance  to  San  Francisco  bay,  California . '  •  •  ■ 


To  0  0  0 
T6606 
Tom 
rsfanr 

To  6  6  5 
16  6  6  6 
ITTfimr 


2.  List  op  Preliminary  Charts  and  Sketches  engraved. 


Alden's  Rock,  Maine . 

Eggemoggin  reach,  Maine . 

Kennebec  river . do . 

Portland  harbor . do . 

Portland  harbor,  (Commissioners'  line,)  Maine . 

York  River  harbor,  Maine . . . 

Portsmouth  harbor,  New  Hampshire . 

Rockport  harbor,  Massachusetts . . . 

Stellwagen's  Bank — 2d  edition — Massachusetts . 

Boston  bay . do . • . 

Current  chart,  Boston  bay . do . . . 

Minot's  ledge . . . do . . . 

Sea-coast  of  the  United  States,  No.  4,  south  part  of  Massachusetts 

Nantucket  shoals,  Massachusetts — new  edition  •  •  . . 

Tidal  currents,  Nantucket  shoals,  Massachusetts . 

Muskeget  channel • .  •  # . .  •  •  •  do . 

Sow  and  Pigs'  reef . do . 

Tidal  currents,  Long  Island,  New  York . 

Pot  Rock  and  Way's  reef . do . . 

Hudson  river,  lower  sheet . do . 

Buttermilk  channel . do . * . . 

Beacon  ranges,  New  York  harbor . 

Romer  shoals  and  Flynn's  knoll,  New  York . ,• 

Changes  in  Sandy  Hook,  New  Jersey . 

Sea-coast  of  Delaware,  Maryland,  and  part  of  Virginia . 

Delaware  and  Chesapeake  bays . 

Chesapeake  bay,  (upper  series,)  Sheet  No.  1 . 

Do . do . do  •  •  No.  2 . 

Do . do . do  •  *No.  3 . 

Chincoteague  inlet,  Virginia . 

Sea-coast  of  Virginia  and  entrance  to  Chesapeake  bay,  Virginia  •  •  • 
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James  river,  (upper  sheet,)  - 
Rappahannock  river,  No.  1 « 
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Rappahannock  river,  No.  5  •  •  •  . . Virginia 

Do . do*  •  No.  6 . do  *•• 

York  river,  from  King's  creek  to  West  Point . do  •  •  • 

Wachapreague,  Machipongo,  and  Metompkin  inlets . .  do  •  •  • 


Trhnjr 

6  0  i  61 

Ti  l  o  6 
ttIh 

Ship  and  Sand  Shoal  inlets . do .  trhnj 

Entrance  to  Chesapeake  bay . . do .  TTtfWa 

Cape  Charles  and  vicinity  •  •  • . ; . do .  vvirnr 

Cherrystone  inlet  •  *  *  * . do . 

Pungoteague  creek . . . do . •  •  •  •  Tfffanr 

Fishing  or  Donoho's  battery,  Maryland . . .  Ttfitnr 

Albemarle  sound,  North  Carolina . . . J .  ttAtt 

Diagrams  showing  the  effect  of  the  wind  in  elevating  and  depressing 
the  water  in  Albemarle  sound. 

Hatteras  shoals,  North  Carolina  •  •  ♦  . . . .  yafonF 

Cape  Hatteras  * . ?  •  do . . .  Tirtanr 

Hatteras  inlet . do  •  •  •  •  fourth  edition . 

Ocracoke  inlet . •  •  do .  ttJtif 

Sea-coast,  North  Carolina,  from  Hatteras  to  Ocracoke .  TTtfSnnF 

Wimble  shoals,  North  Carolina . .  •  •  YTrhnr 

Beaufort  harbor . do . .  tt$tt 

New  river  and  bar  •  •  •  •  do . . .  nri<nr 

Frying-pan  shoals  • • • • do . . .  i  rfom t 

Cape  Fear  river  and  New  inlet,  North  Carolina . . .  ttW 

Entrance  to  Cape  Fear  river,  (new  edition,)  North  Carolina .  ttovt 

Cape  Fear  river,  from  Federal  Point  to  Wilmington,  North  Carolina  •  •  nrirrar 

Gulf  Stream  explorations,  1853 . . .  TTTroTnnF 

Diagrams,  Gulf  Stream  explorations,  1853  . . 

Gulf  Stream  explorations,  1854 . ■'••••  TTrirTT 

Diagrams,  Gulf  Stream  explorations,  1 854  . . . 

Gulf  Stream  explorations,  1855 . .  TTnmnnr 

Co-tidal  lines,  Atlantic  Coast . TinrinFT  &  TTrfannr 

Diagrams  of  secular  variation  of  magnetic  dip,  Atlantic  coast . 

Cape  Roman  shoals,  South  Carolina . .  tWthht 

Sea-coast  of  the  United  States,  No.  14,  South  Carolina .  tWttt 

Winyah  bay  and  Cape  Roman  shoals . do . 

Winyah  bay  and  Georgetown  harbor . do . .  ttJtt 

.  Bull's  bay . . do . . . .  •  •  •  itstt 

,  Comparative  chart,  Maffitt's  channel,  South  Carolina,  (new  edition)  •  •  •  •  tut* o  if 

,  Maffitt's  channel,  (sections,)  South  Carolina . .  •  •  • 

.  North  Edisto  river,  (new  edition,)*  *do . .  •  .  TTTinr 

.  Romerly  marshes . do . .  •  ttotf* 

.  Savannah  river  entrance,  Georgia . .  ttJdt 

.  Savannah  city,  front  and  back  rivers,  Georgia . * .  tutvtf 

.  Savannah  river,  Georgia . 

.  Doboy  bar  and  inlet,  Georgia . .  nrfrins 
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81.  St.  Simon's  sound  and  Brunswick  harbor.  Georgia . 

82.  St.  Andrew's  shoals . do . . 

83.  St.  Mary's  bar  and  Fernandina  harbor,  Florida — comparative  chart* 

84.  St.  Mary's  river  and  Fernandina  harbor,  Florida . 

85.  St.  John's  river,  from  entrance  to  Brown's  creek,  Florida . 

86.  Mosquito  inlet-  •  . . do . 

87.  Cape  Canaveral . do . 

88.  Florida  reefs . do . . 

89.  Turtle  harbor,  Florida  reefs . . do . 

90.  Beacons  on  Florida  reefs . . do . 

91.  Coffin' s  Patches . . do . 

92.  Key  Biscayne,  Cape  Sable  and  bases . do . 

93.  Legare  anchorage,  (additions) . do . 

94.  Key  West  harbor,  Florida — second  edition .  •  • . .  . . . . 

95-101.  Key  West  tidal  diagrams,  Florida . . . . . 

102.  Rebecca  shoals . do . 

103.  Reconnaissance  vicinity  of  Cedar  Keys,  Florida . 

104.  Channel  No.  4,  Cedar  Keys . do . 

105.  Cedar  Keys  and  approaches . do . 

106.  Ocilla  river . do . 

107.  St.  Mark's  bar  and  channel . do  •  •  . . 

108.  Middle,  or  main  and  western  entrances,  St.  George's  sound,  Florida- 

109.  St.  Andrew's  bay . * . do-  •  • 

110.  Entrance  to  Pensacola  bay . .  do  • 

111.  Sea-coast  of  part  of  Alabama  and  Mississippi . 

112.  Mobile  bay,  (second  edition,)  Alabama . 

113.  Horn  Island  Pass  and  Grand  bay,  Mississippi . 

114.  Do . do . do  •  •  •  •  new  edition . 

115.  Pascagoula  river,  Mississippi . 

116.  Biloxi  bay . do . 

117-126.  Cat  Island  tidal  diagrams . do . 

127.  Pass  Christian  •  . . do . 

128.  Delta  of  the  Mississippi,  Louisiana . 

129*  Gulf  of  Mexico,  with  profiles  of  deep-sea  soundings — new  edition  •  •  • 

130.  Barataria  bay  entrance,  Louisiana . 

131.  Pass  Fourchon . do . . . 

132.  Timballier  bay  entrance  •  •  -  do . 

133.  Isle  Derniere  or  Ship  Island  shoals,  Louisiana . .  • 

134.  Atchafalaya  bay . do . 

135.  Entrances  to  Vermilion  bay  and  Calcasieu  river,  Louisiana . 

136.  Sabine  Pass,  Texas . 

137.  Sea-eoast  of  Texas  from  Galveston,  south . . . 

138.  Sea-coast  of  the  United  States,  No.  31,  part  of  Texas . 

139.  San  Luis  Pass,  Texas . 

140.  Aransas  Pass — 2d  edition — Texas . . 
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141. 

142. 
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178. 
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Entrance  to  Brazos  river,  Texas . .  TsVinr 

Entrance  to  Rio  Grande  •  •  -  do . . .  t#'6V<t 

Diagrams  of  heights  and  lunitidal  intervals  of  diurnal  and  semi-diurnal 

tides  in  the  Gulf  of  Mexico  . . 

Co-tidal  lines,  Gulf  of  Mexico— 2  plates . . 

Type  curves . do . 

Wind  curves,  Cat  island . • . . . 

Alden’s  reconnaissance  Western  Coast,  lower  sheet,  San  Francisco  to 

San  Diego — new  edition — California . .  TTirsxinr 

Cortez  bank . -. .  nr# tax  &  ttvottt 

i  a.  i 

*  ‘TSVfiTT  ®  TToTTS 
1 

*  9  *  ’  TO  8  ITT 

-  TOO 

1  A-  1 

*  ’  *  *  OoO^TOO 


San  Diego  entrance — new  edition- — California . - 

Geological  map  of  San  Diego . do . 

Catalina  harbor . do . 

San  Pedro  anchorage  and  vicinity  of  Santa  Barbara,  California  •  - 

Anacapa  island,  (sketch) . do . 

Anacapa  island  and  east  end  of  Santa  Cruz  island,  California . 

Prisoner’s  harbor,  Cuyler’s  harbor,  and  northwest  anchorage,  San  Cle- 


TOO 


mente  island,  California .  too 

Santa  Barbara,  California . . . .  nrtanr 

Eastern  entrance  to  Santa  Barbara  channel,  California .  wiw 


San  Simeon,  Santa  Cruz,  San  Luis  Obispo,  and  Coxo harbors,  California-  too&  nr&TTfl’ 


Point  Conception . 

nrtmr 

i 

r  oint  x  inos . ••••••• . 

Monterey  naroor  . . . . . . 

TFolTT 

vviw 

&  tvvihf 
i 

Monterey  bay . .  • ; . 

Geological  map  of  Monterey . 

Santa  Cruz  and  Afio  Nuevo  harbors . 

cBD  rcuro  naruur ......  . . 

Entrance  to  San  Francisco  bay  •  . . 

San  Francisco  city,  (new  edition) . 

Geological  map  of  San  Francisco . 

. do---- 

. do---- 

. /In.  4  .  . 

tvwv 

Tvv\mr 

nr&rir 

i 

mnnnr 

ooutn  rural  ion  lsianu  ••••  ......  ••••••  • 

Tidal  diagrams,  Rincon  Point . 

Dili  /wna  VtnaA  ....  ....  ......  ....  ....  ....  ......  . 

. do---- 

x  uigao  uaou  •  *  •  * . .  . . .  4  0  0  0  0 

San  Antonio  creek . do  •  •  •  • 

Mare  Island  straits . do  •  •  •  • 

Alden’s  reconnaissance  Western  Coast,  middle  sheet,  San  Francisco  to 

~ 400000 

1 

tv  <nnr 

i 

TVoVV 

Umpquah  river,  California  and  Oregon . .  rroov 

McArthur’s  reconnaissance  Western  Coast,  from  Monterey  to  mouth  of 


Columbia  river,  sheet  No.  1 — 3d  edition . 

McArthur’ s  reconnaissance  Western  Coast,  from  Monterey  to  mouth  of 

Columbia  river,  sheet  No.  2 — 3d  edition . 

McArthur’s  reconnaissance  Western  Coast,  from  Monterey  to  mouth  of 
Columbia  river,  sheet  No.  3 — 3d  edition . •' . .  •  •  • 
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179. 

180. 
181. 
182. 

183. 

184. 

185. 

186. 

187. 

188. 

189. 

190. 

191. 

192. 

193. 

194. 

195. 

196. 

197. 

198. 

199. 

200. 
201. 
202. 

203. 

204. 

205. 

206. 

207. 

208. 

209. 

210. 
211. 
212. 

213. 

214. 

215. 

216. 

217. 

218. 
219. 


Alden’s  reconnaissance  "Western  Coast,  northern  sheet 

Point  Reyes  and  Drake’s  bay,  California . 

Geological  map  of  Point  Reyes  •  •  •  •  do . 


Humboldt  bay,  (new  edition) . do 

Trinidad  bay . do 


Shelter  cove,  Mendocino  city,  Crescent  City  harbors,  and  Port  Orford, 

or  Ewing  harbor,  California  and  Oregon . 

Umpquah  river,  Oregon . 

Mouth  of  Columbia  river — 2d  edition — Oregon . 

Do . do . 

Entrance  to  Columbia  river,  Oregon . 

Tidal  diagrams  Rincon  Point,  San  Diego  and  Astoria,  California  and 

Oregon . 

Co-tidal  lines  of  the  Pacific  coast . 

Cape  Disappointment,  Washington  Territory . 

Shoalwater  bay — new  edition — Washington  Territory . 

Alden’s  reconnaissance  Western  Coast,  from  Grey’s  harbor  to  Admi¬ 
ralty  inlet,  Washington  Territory . 

Grenville  harbor,  Washington  Territory . 

Cape  Flattery  and  Nde-ah  harbor,  Washington  Territory . 

False  Dungeness,  Washington  Territory . 

New  Dungeness . do . 

Canal  de  Haro  and  Strait  of  Rosario  and  approaches,  Washington  Ter¬ 
ritory  . 

Port  Townshend — new  edition — Washington  Territory . 


Duwamish  bay  and  Seattle  harbor . do . » 

Smith’s  or  Blunt’s  island . do  . 

Port  Ludlow . .  •  •  •  •  do . 

Port  Gamble . do  •  . . 

Olympia  harbor . do . 

Steilacoom  harbor . do  . 

Bellingham  bay . do . 

Blakely  harbor . do . 

Semi-ah-moo  bay . do . 

Base  apparatus  •  . . 

Self-registering  tide-gauge •  . 

Craven’s  current  indicator . 


Craven’s  specimen  box  for  deep-sea  soundings .  . 

Mitchell’s  sea-coast  tide-gauge . . . . 

Figures  to  illustrate  Appendix  No.  33,  1854 . 

Diagrams  of  secular  variation  in  magnetic  declination,  1855 . 

Lines  of  equal  magnetic  declination . 

Boutelle’s  scaffold  for  stations,  and  Farley’s  signal . * . 

Boutelle’s  apparatus  for  measuring  preliminary  bases . 

Diagrams  illustrating  earthquake  waves  at  San  Diego  and  San  Francisco 
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220.  Diagrams  of  secular  variation  in  magnetic  declination,  1856 . . 

221.  Sands’s  gas-pipe  tripod . 

222.  Sands’s  specimen  box  for  deep-sea  soundings  and  revolving  heliotrope  •  • 

•223.  Map  of  magnetic  declination . . . . .  . . . 

224.  Map  of  magnetic  dip  and  intensity . 

225.  Apparatus  for  measuring  minor  bases . *  •  •  • 

226.  Polyconic  development  of  sphere . . •  . 

227.  Diagrams  illustrating  telegraphic  methods  for  difference  of  longitude  •  • 

228.  Diagrams  showing  injury  to  boilers  of  steamer  Hetzel . 

229.  Project  limits  for  charts,  and  ttjVtg . . 

230.  Diagrams  of  winds  of  the  Western  Coast . 

231.  Diagrams  illustrating  loss  of  magnetism . 

232.  Apparatus  for  measuring  preliminary  base  lines . 

233.  Trenchard’s  tide-gauge . . 

234.  Mitchell’s  tide-gauge . 

235.  Diagrams  illustrating  the  descent  of  sounding  weight  and  line  in  deep- 

sea  soundings . 

236.  Project  limits  for  finished  maps,  on  Atlantic  and  Gulf  coasts*  •  *  * 

237.  Three  sketches  illustrating  the  Superintendent’s  paper  on  currents  of 

Sandy  Hook . . . 

238.  Diagrams  of  magnetical  and  meteorological  observations  at  Girard  Col¬ 

lege,  Philadelphia,  in  1840,  ’41,  ’42,  ’43,  ’44,  and  ’45 . 

239.  Diagrams  of  observations  for  temperature,  wind,  and  atmospheric  pres¬ 

sure,  made  by  Dr.  E.  K.  Kane,  U.  S.  N.,  at  Van  Rensselaer  harbor 

in  1853  and  1855 . 

240-259.  Progress  sketches . 


Report  of  Mr.  George  Mathiot}  in  charge  of  the  Electrotype  Division. 

U.  S.  Coast  Survey  Office,  September  17,  1859. 

I  respectfully  present  the  following  report  of  the  operations  of  this  division  since  October  1, 
1858. 

By  the  electrotype  process  we  have  made  eighty-seven  plates,  of  this  number  fifty  were  in 
basso,  and  thirty-three  in  alto.  1  append  tables  of  the  plates.  We  have  also  made  four  plates 
for  other  departments  of  the  government. 

During  the  year  the  experiments  for  employing  photography  in  the  production  of  the  charts 
of  the  survey  have  been  zealously  prosecuted,  and  I  am  now  enabled  to  decisively  say  that  the 
photographic  method  of  reduction,  is  now  in  successful  operation  in  the  office,  and  I  doubt  not 
that  before  long  it  will  prove  far  preferable  to  all  other  methods  for  delineation  and  accuracy, 
and  has  incomparably  the  advantage  in  economy  and  rapidity  of  execution. 

I  have  sought  to  make  use  of  the  photograph  in  the  construction  of  our  charts.  I  emphasize 
construction  in  order  that  I  may  direct  attention  to  the  true  object  of  my  labors.  That  facility, 
which  the  photograph  offers  for  copying ,  and  its  almost  universal  employment  for  this  purpose, 


Digitized  by 


Google 


200 


REPORT  OF  THE  SUPERINTENDENT  OF 


causes  the  idea  to  be  very  generally  entertained  that  we  are  endeavoring  to  multiply  copies 
of  our  charts  by  photography.  Such,  however,  would  be  to  employ  photography  for  the  multi¬ 
plication  or  publication  of  the  charts,  instead  of  their  construction .  But,  the  latter  being  the 
true  purpose,  and  the  construction  of  the  chart  being  an  operation  founded  on  the  methods  and 
purposes  of  every  department  of  the  survey,  it  will  be  seen  that  the  proposition  to  employ 
photography  in  making  the  charts  involves  no  trifling  considerations,  and  prospectively  may 
affect  every  branch  of  the  survey. 

That  facility  which  the  camera  offers  for  producing  reduced  copies  of  drawings  is  the 
element  which  I  have  sought  to  introduce;  of  the  many  ways  in  which  this  might  be  done,  the 
following  is  the  method  which  has  been  chosen,  after  the  experience  of  the  multitude  of  experi¬ 
ments  I  have  made  for  the  purpose  during  the  last  five  years. 

It  must  be  borne  in  mind  that  a  small  scale  chart  is  not  merely  a  diminished  picture  of  a 
chart  constructed  on  a  large  scale;  that  the  same  things  are  not  found  in  both  charts;  that  the 
same  things  are  represented  differently  on  the  different  scales,  and  that  numerous  large  scale 
charts  combine  in  the  composition  of  the  small  scales;  and,  lastly,  that  the  configurations  in  the 
large  charts  not  only  change  their  size,  but  alter  also  their  shape  in  entering  the  reduced 
charts,  and  this  according  to  the  part  the  object  occupies  in  the  reduced  scale. 

The  elements  of  the  charts  are  hydrographic  and  topographic  sheets,  constructed  on  ship¬ 
board  by  the  hydrographer,  and  on  the  plane-table  in  the  field  by  the  engineer;  these  sheets 
become  distorted  by  the  hygrometric  action  of  the  paper,  and  hence  are  not  true  maps,  and 
require  the  hand  of  man  for  their  rectification;  but  as  the  error  is  only  that  of  a  variety  of 
scales  on  the  same  sheet,  the  rectification  does  not  affect  the  value  of  the  sheet  for  its  data, 
and  can  always  be  made  in  its  reduction  to  the  smaller  scales.  This  is  effected  in  the  photo¬ 
graphic  method  which  has  been  adopted,  in  the  following  manner: 

On  a  piece  of  transparent  vellum  the  latitude  and  longitude  lines  of  the  sheet  are  laid  down 
anew  on  the  same  scale  as  the  sheet,  but  in  a  form  corresponding  to  that  which  the  area  will 
form  in  the  reduction;  on  this  projection  the  squares  of  the  minutes  of  latitude  and  longitude 
will  not  perceptibly  differ  from  the  squares  on  the  sheets;  the  plan  is,  then,  simply  to  lay  the 
transparent  vellum  on  the  sheet,  so  as  to  make  the  minute  lines  for  a  square  on  the  vellum 
coincide  with  those  on  the  sheet;  then  with  a  pen  trace  the  geographical  delineations  on  the 
sheet  upon  the  vellum,  and  omitting  all  such  parts  as  are  not  desired  to  appear  on  the  reduced 
chart ;^in  this  way  the  sheet  is  copied  square  by  square,  and  all  errors  of  shrinkage  rectified, 
a  selection  of  the  desired  parts  made,  and  prominent  objects  made  to  retain  their  conspicuousness 
in  the  reduction,  by  increasing  their  size.  In  this  operation  both  the  judgment  of  the  topogra¬ 
pher  and  the  skill  of  the  draughtsman  are  required,  and  here  is  also  a  great  occasion  opened  for 
gaining  knowledge  by  experience.  What  objects  to  trace  and  what  to  omit,  and  how  to  trace 
them,  are  matters  not  easily  determined)  experience,  judgment,  deliberation,  and  consultation 
of  the  most  able  topographers  and  engineers  of  the  survey  will  be  required  to  decide  this. 

The  work  being  transferred  from  the  sheet  to  the  vellum,  the  next  operation  is  to  produce 
the  reduced  photographic  copy;  for  this  purpose  it  is  put  up  against  a  white  board,  and  the 
camera  placed  at  such  distance  as  will  insure  the  required  reduction;  a  “collodion  negative” 
is  then  made  of  it,  and  from  this  “ negative' 7  a  paper  photograph  is  produced,  which  is  a 
reduced  copy  of  the  tracing.  The  photograph  is  then  placed  in  the  hands  of  the  engraver, 
who  transfers  it  to  the  copper  plate;  sheet  after  sheet  being  thus  reduced  and  transferred  to 


Digitized  by  VjOOQiC 


THE  UNITED  STATES  COAST-  SURVEY.  201 

the  copper  by  their  latitude  and  longitude  lines,  the  finished  chart  at  length  appears  in  the 
print  from,  the  engraved  plate.  * 

Although  the  method  here  described  is  now  in  successful  practice;  there  still  remains  an 
enormous  mass  of  matter,  relative  to  the  conventionalities  of  the  charts  and  their  different 
scales,,  yet  to  be  decided,  and  it  is  easy  to  foresee  that  even  years  will  not  suffice  to  wholly 
determine  these  points. 

By  the  method  I  have  described,  I  have,  during  the  past  year,  constructed  four  charts  of  the 
survey,  as  follows:  San  Pablo  bay,  which  I  announced  in  my  last  annual  report  as  having  been 
successfully  reduced  from  fo  xsta r>  bas  been  twice  constructed  on  vs  fat  scale  from  the 

original  sheets  of  the  survey;  the  selections,  however,  in  the  first  tracings,  not  being  deetned 
acceptable  after  examining  the  appearance  of  the  reduction,  the  sheets  were  again  traced,  and 
a  second  reduction  made;  this  last  reduction  I  have  learned  from  the  office  is  entirely  satisfactory, 
and  will  be  engraved.  No.  29  of  the  eastern  series  of  .5-5^7  .charts  has  been  constructed  and 
engraved  as  far  as  the  survey  has  been  completed.  New  York  bay  and  harbor,  bas  also 

been  photographically  reduced  as  far  as  the  original  sheets  have  been  verified  by  the  resurvey; 
the  work,  as  far  as  done,  is,  however,  already  in  the  hands  of  the  engraver. 

I  have  given  but  a  mere  synopsis  of  the  photographic  method  of  constructing  the  reduced 
charts.  A  detailed  description  would  be  too  voluminous  to  be  given  here,  and,  moreover,  the 
various  operations  now  employ^  may  be  superseded  by  others  as  experience  is  gained.  I 
would  be  pleased,  however,  to  prepare  a  full  account  of  the  photographic  method  of  reducing 
for  publication;  and  this  should  at  some  time  be  done,  as  many  of  the  processes  are  original, 
and  have  been  acquired  by  the  expenditure  of  time  and  money. 

I  have  also,  as  time  would  permit  during  the  year,  conducted  other  photographic  experi¬ 
ments  for  the  purpose  of  employing  photography  in  other  departments  of  the  survey.  Partial 
success  has  attended  some  of  the  experiments,  particularly  those  I  have  made  in  conjunction  with 
Mr.  L.  F.  Pourtales,  in  charge  of  the  tidal  division,  for  photographing  the  minute  shells  found 
in  the  specimens  of  bottoms.  In  this  labor  I  believe  we  haVe  trodden  an  unexplored  field, 
for,  so  far  as  I  am  informed,  success  has  not  elswhere  attended  the  efforts  to  produce  enlarged 
photographs  of  opaqtie  microscopic  objects;  but  there  is  still  room  tor  improvement  in  our  efforts 
here.  Though  we  have  successfully  introduced  the  work  of  photographing  the  soundings, 
other  and  no  small  part  of  nay  labors  have  been  wholly  fruitless  thus  far,  yet  persevering 
industry  will  ultimately v  succeed. 

During  the  past  year  I  have  been  assisted  by  Mr.  D.  Hinkle.  He  has  applied  himself  both 
nrthe  electrotype  and  photographic  operations.  I  desire  to  commend  him  to  the  office  for  his 
assiduity  iir  the  work. 

26 
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List  of  plates  electrotyped  in  alto , 


Name  of  chart. 


Annisquam  and  Ipswich  harbors. - ...... 

York  river... _ - — ... — - .... 

Provincetowu  harbor.  _ _ . . . . .  . 

Patapsco  river - . - - - - - - 

Sow  and  Pig’s  reef- . . . . . 

Wachapreagoe,  M&ehipongo,  and  Metomkin  inlets. 

Atlantic  coast....... . . . . 

Entrance  to  San  Francisco  bay . . . .  . 

St.  Simon’s  sound  and  Brunswick  harbor.....!.. 
Frying  Pan  shoals  and  entrance  to  Cape  Fear  river. 

Gulf  Stream  sketch  . — . . . . . 

Rock  port  harbor . . . . .... _ 

Entrance  to  Brazos  river......... _ ........ 

Port  Townshend _ .... . . . .. 

Wood’s  Hole-. . . . . . 

York  river,  upper  part..... . . . . 


i 

Name  of  chart. 

No.  made. 

1 

Biloxi  bay. _ ... _ .... _ _ . 

I 

1 

Entrance  to  Pensacola  bay _ ^. ....... _ 

1  * 

1 

Semi  ah-moo  bay.  i _ _ _ ...... _ 

I 

2 

Pacific  coast _ . . . . . . 

1 

1 

Atlantic  and  Pacific  coasts _ _ _ _ 

1 

i 

San  Diego  bay . . . . . . . 

1 

i 

Muskeget  channel — -  -  7  .  - . 

1 

l 

Hatteras  inlet _ _ _ 

1 

i 

Romer  and  Flynn’s  shoals . . . . . 

1 

i 

Wimble  shoals  ........... _ _ ....... 

1 

l 

Eggemoggin  Reach . . . . 

1 

i 

Kennebec  river _ _ _ _ _ . _ .... 

1 

l 

Port  Gam  ble _ _ _ ..... _ _ .  _ 

1 

l 

Atchafalaya  bay _ . 

1 

l 

Charleston  harbor . . . . . . . 

1 

i 

Boston  harbor,  scale  xy&tjtb  -  -  -  - _ - _ _ 

1 

List  of  plates  electrotyped  in  basso. 


Name  of  chart. 

No.  made. 

Name  of  chart. 

No.  made. 

Chesapeake  bay,  sheet  No.  1------- _ ........ 

i 

Sow  and  Pig’s  reef. _ _ _ ...... _ ....... 

1 

Raji  Diego  bay _ _ ' _ _ _ _ 

2 

Cape  Fear  river,  lower  part. .......... _ ..... 

1 

Western  coast,  sheet  No.  1  ...... _ _ _ 

I 

St.  8imon’s  sound  and  Brunswick  harbor.^..... 

1 

Western  coast,  sheet  No. 3....  .............. 

1 

Entrance  to  Pensacola  bay  ............. _ 

1 

JTarhnr  of  Paaa  Chrifttinn '  _ _ _ _ _ 

I 

Gulf  Stream  sketch _ _ _ .... _ 

1 

Middle  part  of  the  southern  opast  of  Long  Island. 

2 

Western  part  of  southern  coast  of  Long  Island.. 

2 

Canal  de  Haro  and  Rosario  Strait  ... _ ....... 

1 

Atlantic  and  Pacific  coasts _ 

1 

Boston  harbor _ _ ............ _ ......... 

2 

Biloxi  bay _ _ _ _ _ _ 

1 

Pro vince town  harbor _ _ _ .... _ _ 

3 

Semi-ah-moo  bay _ _ _ _ 

1 

Frying  Pan  shoals  and  entrance  to  Cape  Fear  river. 

2 

Hatteras  inlet . ....• . . . . . 

1 

York  river. _ _ _ _ ................. _ 

1 

Romer  and  Flynn’s  shoals  ...........  ........ 

1 

Annisquam  and  Ipswich. harbors. _ _ .......... 

4 

Wimble  shoals  ................... _ ...... 

1 

Eastern  part  of  Long  Island  sound  ............. 

1 

Eggemoggin  Reach  ...  _ _ ....... _ 

1 

Patapeco  river. ........ _ - _ .... _ ....... 

2 

Frying  Pan  shoals _ _ _ . _ .......... 

1 

Atlantic  coast. . . . . . .......... 

2 

Kennebec  river. ................... ......i.. 

1 

y? achapreague,  Mach  jpongo,  and  Metomkin  inlets. 

1 

Atchafalaya  bay _ _ _ ....... _ ...... 

1 

Eastern  part  Of  the  southern  coast  of  Long  Island. 

1 

Rockport  harbor... . . . . . 

1 

Middle  part  of  Long  Island  sound.............. 

1 

York  river,  upper  part  ...................... 

1 

Entrance  to  Ban  Francisco  bay ................. 

1 

Wood’s  Hole ....................... ..... 

1 
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Report  of  Lieut .  R.  8meadr  U.  S.  A .,  in  ehanrge  of  misceUcmeous  division . 

Coast  Survey  Office, 
Washington,  November  1,  1859. 

The  miscellaneous  division,  consisting  of  the  printing  office,  the  map  room,  and  office  for 
distribution  of  the  maps  and  charts,  and  of  the  Coast  Survey  Report,  was  placed  under  my 
charge  in  the  latter  part  of  June  of  this  year. 

Lieut.  James  P.  Roy,  U.  S.  A.,  was  in  charge  from  the  date  of  the  4aSt  annual  report  up  to 
the  time  of  my  being  ordered  to  the  survey. 

The  records  of  the  division  are  kept  by  Mr.  Y.  E.  King,  who  also  has  charge  of  the  map 
room,  and  distribution  of  maps,  charts,  sketches,  and  Coast  Survey  Reports,  assisted  by  Mr. 
F.  Holden  up  to  September  1,  subsequently  by  Mr.  W.  Mertz,  the  former  having  resigned  his 
position  on  that  date.  Since  then  I  have  learned  with  regret  of  the  sudden  death  of  Mr.  Holden 
from  paralysis.  In  addition  to  these  duties,  Mr.  King  assists  in  the  clerical  duties  in  the  office 
of  the  assistant  in,  charge.  In  the  miscellaneous  division' his  services  are  invaluable,  fromliis 
intimate  acquaintance  with  the  details  of  duty,  his  constant  attendance,  and  the  celerity  with 
which  he  accomplishes  his  work. 

Mr.  W.  Mertz,  successor  to  Mr.  Holden,  in  addition  to  his  duties  in  the  map  room,  backs 
and  stretches  paper,  and  backs  and  repairs  plane-table  and  other  sheets,  for  use  in  the  draw¬ 
ing  division  of  the  office.  He  has  only  been  employed  since  September  1,  but  so  far  gives 
entire  satisfaction. 

In  the  printing  office,  Mr.  Rutherdale,  as  printer,  witli  his  assistant,  Mr.  J.  Barrett,  have 
been  industrious,  and  very  constant  in  their  attendance. 

I  have  caused  to  be  prepared,  and  herewith  respectfully  transmit,  a  statement  of  Coast 
Survey  maps,  charts,  and  sketches  distributed  during  the  year:  of  these  600  copies  of  each  of 
thirteen  different  maps  or  charts,  viz:  “  1  . 

Annisquam  and  Ipswich  harbors,  Massachusetts. 

Boston  harbor,  Massachusetts. 

Plymouth  harbor,  Massachusetts. 

Provincetown  harbor,  Massachusetts.  (  . 

Long  Island  sound — eastern  sheet. 

Long  Island  sound — middle  sheet. 

Long  Island  sound — western  sheet. 

Eastern  part  of  southern  coast  of  Long  Island. 

Middle  part  of  southern  coast  of  Long  Island. 

Western  part  of  southern  coast  of  Long  Island. 

York  River  entrance,  Virginia. 

Beaufort  harbor,  North  Carolina. 

Cape  Fear  River  entrances,  North  Carolina,  have  been  presented,  “in  conformity  with  an 
act  of  Congress  and  by  direction  ot  the  Treasury  Department, 9 ’  to  different  institutions,,  socie¬ 
ties,  individuals,  &c.,  both  in  this  country  and  abroad. 

I  also  transmit  a  statement  of  the  distribution  of  Coast  Survey  Reports,  and  of  the  maps, 
charts,  sketches,  and  miscellaneous  matter  printed  since  the  date  of  the  last  annual  report* 
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List  of  Coast  Survey  maps,  charts ,  and  sketched  distributed  duringihe  yea/r,  for  sale *  use  of  office , 

and  gratuitously . 


Names  of  maps. 

Tamed  over 

for  sale. 

For  Use  of 

office. 

Gratuitously 

distributed. 

Total. 

Richmond  Island  harbor _ ........  ....... _ _ ............... 

5 

18 

23 

York  River  harbor . . . . . . . 

5 

2 

43 

60 

New  bury  port  harbor . . . . . . . . . . . 

3 

34 

>  37 

Ipswich  and  Annisquara  har  bore ......  ... _ ............ _ _ _ 

11 

6 

647 

664 

Gloucester  harbor  .......... _ _ _ .... _ _ _ _ _ 

10 

4 

29 

43 

Salem  harbor...... _ _ _ _ _ _ _ 

20 

4 

27 

61 

Wellflppt  bai»b*vr _ _ _ _ _ _  _ 

3 

15 

18 

Boston  harbor,  - «■-. . - . ~ . ....... 

82 

* 

568 

609 

Boston  harbor,  nw&nn _ .............................. _ ...... 

179 

89 

218 

Plymouth  harbor . . . . . . . . . 

10 

-  7 

578 

v  696 

Sea  coast  of  United  States  from  Plymouth* Mass. ,  to  Saughkonnet  river, 

Pro vince town  barber.. . . . .... - .....  — . . 

12 

6 

562 

680 

Harbor  of  Wood’s  Hole _ _ ............................. _ 

Nantucket  harbor. . . — - . - . -  - . 

5 

3 

9 

17 

Edg&rtown  harbor . . . . . . . a*... 

3 

16 

19 

Harbors  of  Holmes’s  Hole  and  Tarpaulin  dove  _ .  „  ir.. 

3 

11 

14 

Harbor  of  New  Bedford.... . . . . ... . . . 

15 

7 

18 

40 

General  onA&t  rhurt  from  Gay  Head  to  Cape  Henlopeo _ ......... .... 

g 

31 

37 

Long  Island  sound,  eastern  sheet . . . . . 

60 

2 

691 

653 

Long  Island  sound,  middle  sheet . a.. . . . . . . 

60 

2 

588 

650 

Long  Island  sound,  western  sheet . * . . . . . 

60 

4 

589 

653 

Fisher’s  Island  sound _ _ _ _ _ _ _ _ 

20 

2 

12 

34 

Harbor  of  New  London . . . ......—a . . . 

10 

4 

22 

36 

Mouth  of  Connecticut  river _ ..... _ _ _ _ _ _ _ 

10 

3 

9 

22 

Harbor  of  New  Haven. - ..... - ... . . . . 

5 

8 

14 

27 

Harbors  of  Black  rock  and  Bridgeport . . . . .................. 

10 

/  '  2 

9 

21 

Huntington  bay . . . . . . . 

10 

3 

10 

23 

Harbors  of  Sheffield  and  Caw  kin’s  island  ........................... 

2 

9 

11 

Harbors  of  Captain’s  island,  east  and  west.  ......................... 

Oyster  bay  or  8yoeset  harbor . . . - . . — . . 

10 

3 

10 

23 

Hart  and  City  islands  and  Sachem’s  Head  harbor . 

10 

2 

9 

21 

Hell  Gate  . . . — . — - - 

20 

2 

24 

46 

New  York  bay  and  harbor  and  the  environs,  .................. 

3 

5 

8 

New  York  bay  and  harbor  and  the  environs,  vj&jtg . . 

105 

8 

107 

220 

Eastern  part  of  south  coast  of  Long  Island  . . . 

A 

5 

570 

678 

Middle  n&rt  sf  south  coast  of  Loner  Island  ..................  ....  .... 

526 

526 

Western  part  of  south  coast  of  Long  Island.. — . - . . 

16 

6 

567 

687 

Delaware  bay  and  river,  upper  sheet . . . . . . . 

90 

7 

28 

126 

Delaware  bay  and  river,  middle  sheet . . . . . 

90 

7 

28 

125 

Delaware  bay  and  river,  lower  sheet . . . . 

90 

7 

28 

125 

PfttAnm)  river  _ _ , 

42 

42 

Mouth  of  Chester  river  _ ................ _ _ _ _ _ T__ 

2 

9 

11 

Harbor  of  Annapolis  and  Severn  river . 

5 

8 

32 

45 
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List  of  Coast  Survey  maps,  &o.,  distributed— Continued. 


Names  of  maps.. 

Turned  over 

for  sale. 

For  use  of 

office. 

Gratuitously 

distributed* 

Total. 

11 

1 

549 

561 

4 

12 

16 

15 

1 

574 

600 

526 

528 

Charleston  harbor. . . . . . .r - a — .... 

10 

17 

77 

104 

n*t  and  Ship  Inland  harben _ - _ .... . . . 

3 

15 

18 

Mobile  bay  ... _ .... . . . . . . 

10 

10 

75 

95 

Mobile  Bay  entrance.... ...... . . .... - .... 

10 

3 

13 

26 

2 

3 

10 

15 

Key  West  harbor  and  approaches _ ....... . . . . 

150 

3 

54 

207 

PsnRAmla  harhnr  _ ,r _ _ _ _ _ _ _ 

13 

13 

San  Diego  bay  . . . . . . . . . 

50 

1 

1 

52 

Minot's  ledge  r . ........ . . . r .. .............. 

8 

8 

Muskeget  channel . . 

2 

1 

6 

9 

Comparative  map  of  Hudson  river _ ................. 

Little  Egg  harbor . . . . . - . . 

10 

3 

12 

25 

Delaware  and  Chesapeake  bays  . . . . . 

25 

43 

68 

Sea-coast  of  Delaware,  Maryland,  and  part  of  Virginia... 

10 

1 

22 

33 

Chincoteague  inlet . ----- .  . 

1 

1 

7 

9 

Sea-coast  of  Virginia  and  entrance  to  Chesapeake  bay.... 

46 

46 

Norfolk  harbor. ........ _ ......................... 

Hampton  Roads . . . . 

Albemarle  sound _ _ ....... _ ....... 

3 

38 

41 

Comparative  chart,  Beaufort  harbor. . . . 

Ocracoke  inlet ..................................... 

1 

5 

6 

HattArftg  and  Ocracoks  inlets _ _  _  _ _ 

Hninnarafiro  nhnrt  Pjinn  Fpar  Antmnma 

Frying  Pan  shoals _ ... _ ....................... 

1 

5 

6 

New  river  and  ltar _ _ _ _ _ _ 

4 

4 

SeAaCo*M*t  of  fionth  Carolina _ _ _ m _ 

North  Ed  is  to  ^  _  _rr.T.T _ _ _ ... _ .... 

1 

1 

Rt  If  alarm  aonnd  _  _ _  _ _ 

1 

1 

Winy  ah  bay  and  Georgetown  harbor  . . - . 

35 

35 

Entrance  to  Savannah  river _ _ _ .............. _ 

2 

19 

21 

Savannah  city,  Front  and  Back  rivers . 

2 

1 

.7 

,  id 

8t  Simon's  sound  and  Brunswick  harbor. .............. 

20 

20 

Romorly  marshes _ .................. 

2 

4 

6 

St.  Mary's  river  and  Fernandina  harbor.............. .. 

10 

10 

St.  Mary's  bar  and  Fernandina  harbor. ................ 

St,  Mark's  bar  ....................... _ _ _ 

1 

8 

9 

St.  John’s  river,  from  entrance  to  Brown's  creek . . 

10 

1 

40 

51 

Comparative  chart,  Bt  John's  river.... _ ........... 

Legard  anchorage...... . . . . . . . 

2 

1 

4 

7 

Waccasaa&bay . 
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List  of  Coast  Survey  maps ,  &c.,  distributed — Continued. 


Names  of  maps. 

Turned  over 

for  sale. 

For  use  of- 

office. 

Gratuitously 

distributed. 

Total. 

Sketches  of— Cedar  keys . - . . . 

7 

2 

38 

47 

St.  Andiew’s  bay . . . . . . . 

5 

3 

38 

46 

Sea-coast  of  Alabama  and  Mississippi ...... _ ........ 

3 

46 

49 

St.  Louis  bay  and  Shieldsboro*  harbor  ................. 

[■ 

"Biloxi  bay _ _ - _ ... . . . . 

Mississippi  City  harbor  ...... _ ...... _ _ _ _ _ T 

- 

Grand  Island  Pass......... _ ............... _ 

Delta  of  Mississippi _ _ _ _ _ ..... ...... 

2 

11 

13 

Ship  Island  shoal .............  ..................... 

6 

6 

Galveston  bay _ _ 

Entrance  to  Matagorda  bay _ * 

San  Luis  Pass _ _ 

6 

5 

Reconnaissance  of  the  western  coast  of  the  United  States 

from  Sin  Francisco  to  San  Diego . . 

50 

11 

31 

92 

Reconnaissance  of  the  western  coast  of  the  United  States 

from  San  Francisco  to  Umpquah  river . . . 

50 

11 

30 

91 

Reconnaissance  of  the  western  coast  of  the  United  States 

from  Umpquah  river  to  the  boundary . 

52 

10 

28 

90 

Cortes  bank . . . . . . . 

Prisoner’s,  Cuyler’s,  and  San  Clemente  harbors . 

50 

11 

61 

San  Clemente  island,  southeast  end  . . . 

Santa  Barbara _ _ _ _  _ 

50 

10 

60 

Anacapa  island _ ..... _ 

52 

12 

64 

San  Simeon,  Santa  Crus,  San  Luis  Obispo,  and  Coxo . 

50 

11 

61 

Santa  Cruz  and  Afio  Nuevo . . . . . . 

52 

13 

65 

San  Pedro  harbor _ _ _ _ _  _ _ 

50 

7 

57 

Monterey  harbor  . . . . . 

55 

5 

60 

Map  of  San  Francisco  city  . . . . 

557 

728 

1,285 

San  Pablo  bay . . . . 

Humboldt  bay _ _ _ _ _ _ _ _ _ 

55 

- 

6  1 

61 

Trinidad  bay . . . 

55 

8 

63 

Port  Orford,  Shelter  Cove,  Mendocino  City  and  Crescent 

City  harbors. ............. _ ................ _ 

52 

15 

67 

Entrance  to- Umpquah  river _ _ _ .......... _ ... 

50 

13 

63 

Entrance  to  Columbia  river  .......................... 

56 

6 

62 

Shoal  water  bay  .................................... 

50 

10 

60 

Reconnaissance  from  Gray’s  harbor  to  Admiralty  inlqt 

51 

1 

14 

66 

Cape  Flattery  and  Nee-ah  harbor  ........ _ _ _ ... 

50 

11 

61 

False  Dungeness  harbor _ ....... _ ... _ 

50 

11 

61 

Port  Townshend . . . . . . . 

52 

2 

15 

69 

Canal  de  Haro . . . . . 

50 

1 

27 

78 

Port  Ludlow..* . . . . . . 

52 

3 

'  16 

71 

Port  Gamble.......... . . . 

52 

2 

15 

69 

Blakely  harbor  ......  _ _ _ _ _ _ _ - 

52 

15 

67 

Bellingham  bay . . . . . 

52 

15 

67 
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List  of  Coast  Survey  maps,  <kc distributed — Continued. 


Names  of  maps. 

Turned  over 

for  sale. 

For  use  of 

office. 

Gratuitously 

distributed. 

Total. 

Sketches  of — Steilacoom  harbor...... _ .... _ _ _ _ _ 

52 

14 

66 

Olympia  harbor  ........... . . . . 

Semi-ah-moo  bay  ..  ......  ................ _ ... 

5 

5 

Eccremotruiii  Reach  ....  _ _ ............. _ ....... 

3 

3 

Current  chart,  Boston  harbor. _ 

1 

If  _  * 

4 

5 

Stellwagen’s  bank _ _ _ 

1 

14 

15 

Sow  and  Pig’s  reef _ _ _ _ _ _ _ .... 

3 

3 

Homer  Shoal  and  Flynn’s  Knoll _ _ _ _ _ ...... 

2 

2 

-*  Changes  in  Sandy  Hook _ _ _ _ _ _ _ _ _ 

1 

3 

4 

Wachapreague,  Machipongo,  and  Metomkin  inlets _ 

1 

3 

4 

Ship  and  Sand  Shoal  inlets . . . . 

1 

1 

2 

4 

Cherrystone  inlet . . . . . 

1 

1 

3 

5 

Pungoteague  creek . 

1 

1 

3 

5 

Fishing  or  Donoho’s  battery  _ _ _ _ .... ..... 

1 

12 

13 

Rea-rrvist  of  North  Carolina  _ 

Hattems  inlet  _ ................ 

4 

4 

Wimble  shoals  __  _  _ ...................... 

1 

1 

Winyah  bay  and  Cape  Roman  shoals . 

1 

1 

3 

5 

Bull’s  bay... . . . -- . 

1 

1 

4 

6 

Doboy  bar  and  inlet _ .... _ _ _ _ 

10 

2 

1 

13 

St.  Andrew’s  shoals _ ..................... _ 

1 

13 

14 

Mosquito  inlet . . . — 

1 

2 

13 

15 

Cape  Canaveral . . . - . . . 

1 

2 

4 

7 

Rebecca  shoal . - . 

1 

1 

13 

15 

Turtle  harbor  - - - - ..... - 

1 

1 

14 

16 

Coffin’s  Patches _ ............ . . . 

1 

3 

4 

Ocilla  river  - - - - - - -  — 

1 

2 

3 

6 

Entrance  to  St.  George’s  sound . 

1 

3 

13 

17 

Horn  Island  Pass _ .... _ - _ 

1 

4 

5 

Pascagoula  river . . . 

1 

1 

14 

16 

Pass  Christian . 

1 

1 

14 

16 

Entrance  to  Barrataria  bay . 

1 

1 

2 

4 

Pass  Fourchon _ _ _ _ 

1 

4 

5 

Timballier  Bay  entrance _ _ _ 

1 

5 

6 

Vermilion  bay  and  Calcasieu  river . . . 

1 

1 

3 

5 

Aransas  Pass . . ...... _ 

1 

2 

14 

17 

Sabine  Pass . . . . . 

1 

2 

14 

17 

Entrance  to  Rio  Grande  river . 

10 

1 

4 

15 

San  Pedro  anchorage _ .... _ 

51 

10 

61 

Mare  Island  straits . 

20 

9 

29 

Poin t  Conception  ... _ _ _ 

51 

10 

61 

Point  Pinos _ 

50 

10 

60 

Point  Reyes  and  Drake’s  bay _ 

51 

9 

60 

Cape  Hancock _ 

50 

10 

GO 

Grenville  harbor . 

1 

1 
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List  of  Coast  Survey  maps,  dec.,  distributed — Continued 


r 

Names  of  maps. 

Turned  over  - 

for  sale. 

For  use  of 

office. 

Gratuitously 

i  distributed. 

Total. 

Rlrstph  of»Dtiinunift)i  hftj  And  RflAttiA  harbor _ _ _ _ _ _ _ 

61 

-  11 

62 

Diagrams  to  illostrate  the  RMtiUr  variation  in  the  magnetic  declination — 

Lines  of  equal  magnetic  declination  ....... _ ........ _ . _ - _ 

Xiges  of  equal  magnetic  dip  and  horizontal  intensity  ................ 

Map  of  the  world  on  a  polionnln  development  of  the  sphere _ _ 

Total . . . . . . 

3,684 

306 

10, 180 

14, 070 

* 
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Distribution  made  during  the  year  of  the  reports  of  the  United  States  Coast  Survey  for  the  years  1851, 1852, 

1853,  1854,  1855,  1856,  and  1851. 


Names  of  State*,  lie. 


Maine.. . . . . 

New  Hampshire  . . . . . 

Vermont . . . 

Massachusetts..... . . . 

Eh  ode  Islaod  . . .  . . . . 

Connecticut . . . . 

New  York . .......... . .  .. 

New  Jersey.. . . . . . . . 

Pennsylvania.... . . . . . . 

Delaware . . . \... 

Maryland . . 

District  of  Colombia.. . . . . 

Virginia . . . 

North  Carolina . . . : 

Booth  Carolina  . 

Georgia . . 

Alabama . . . 

Mississippi  . . . . 

Louisiana  . . . . . . 

Okie  . . . . 

Kentucky . . . . . 

Tennessee  . . . . 

Indiana . .  . 

Illinois . . . . . 

Missouri . 

Arkansas . . . 

Michigan . 

Florida .  . 

Texas . . . 

Iowa . . . . . . 

Wisconsin . 

California . . . 

Minnesota . . . . . 

Oregon . . . 

Territory  of  New  Mexicb . . . . 

Territory  of  Washington . 

Territory  of  Kansas . . . 

Territory  of  Nebraska . . . 

Coast  Surrey  Office  and  assistants . . 

Officers  of  the  army  . . . . 

Officers  of  the  navy . . .... 

Executive  departments . . . 

Becehrera  and  registers  of  land  officer.... . 

Surveyors  general  of  public  lands . 

Inspectors  of  steamboats. . . 

Governors  of  States  . . . 

Collectors  of  custosss,  surveyors  of  ports,  fee.. 

Revenue  bureau . . . 

Newspapers . . . . . . . 

National  Observatory . . 

Light-house  Board . . . 

Smithsonian  observers . . . 

Members  of  Congress . . . 

Foreign . . . . 

Total . 


27 


Aggregate 


«,ei7. 
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Statement  of  Coast  Survey  maps,  charts,  and  sketches ,  pinted  during  the  year. 


Section  I. 


Sketch  A . 

Sketch  A  bis  . . . . 

Boston  harbor  . . . 

Boston  harbor  r^Vinr  •  . * . 

Province  town  harbor . . 

Sea-coast  chart  from  Portland  to  Race  Point  •  •  • 
Sea-coast  chart  from  Plymouth  to  Saughkonnet 

Portsmouth  harbor  •  •  •  • . . . . . 

Harbors  of  Ipswich  and  Annisquam . 

Plymouth  harbor . . .  •-*•••• 

Rockport  harbor . .  . . •  < 

York  River  harbor . . . 


No. 

impressions. 

30 

30 

183 

237 

730 

30 

30 

10 


705 

600 

30 

30 


Section  II. 

Hudson  river  A"  •  •  •  •  . .  . . . 

Long  Island  sound — eastern  sheet  •  . . . 

Long  Island  sound— middle  sheet  •  •  •  •  . . 

Long  Island  sound — western  sheet . . . .  •  •  ■ 

Eastern  part  of  southern  coast  of  Long  Island  . . 

Middle  part  of  southern  coast  of  Long  Island-  •••••• 

Western  part  of  southern  coast  of  Long  Island . 

Sandy  Hook  diagrams  •  •  •  . . 

Section  III. 


GO 

600 

719 

821 

619 

609 

601 

20 


Sketch  C . . 

Chesapeake  bay,  sheet  No.  1  . . . • 

Chesapeake  bay,  sheet  No.  2 . . •. . . 

Chesapeake  bay,  sheet  No.  3 . . . .  •  • 

Rappahannock  river,  sheet  No.  5  •  •  •  . . . . 

Rappahannock  river,  sheet  No.  6 . . . 

York  River  entrance . .  •  •  . . "•••■•  •  •  • 

Chesapeake  bay  notes . .  . . 

Chesapeake  bay  titles . .  •  •  . . . .  •  •  •  • 

Patapsco  river . . . - . 

Delaware  bay  and  river,  upper  sheet - -  •  . . . 

Delaware  bay  and  river,  middle  sheet  •  •  •  . . .  . . 

Delaware  bay  and  river,  lower  sheet . 

Delaware  and  Chesapeake  bays . . . . 

York  river,  from  King’s  creek  to  West  Point . . 

Mouth  of  Chester  river . . . . . 


30 
30 
30 
30 
35 
J  35 
719 
70 
30 
90 
40 
47 
40 
50 
40 
15 
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Section  IV. 

No.  of 
impressions. 

Sketch  D . . . .  . . . . . . . .  30 

Beaufort  harbpr . . . . . . . . .  677 

Cape  Fear  Rive*  entrances  •  •  •  . . ^  * . .  650 

't  *  ,  %  ‘ 

Pasquotank  river  . . . . . .  32 

Sea- coast  chart  from  Cape  Batteras  to  Cape  Lookout . . . . .  30 

Section  V. 

Winyah  bay  and  Georgetown  harbor . .  . . .  100 

St.  Simon’s  sound  and  Brunswick  harbor  . . .  -  -  . . . . .  40 

Sea-coast  of  South  Carolina . •  •  •  . . . .  30 

Section  VI. 

Sketch  F  -  •  •  •  . . -  •  •  •  > . - . . .  3ft 

Sketch  F  bis . . . .  . . . .  30 

Entrance  to  Pensacola  bay .  • . . . . . . .  150 

Legare  anchorage  . . . . .  30 

St.  Mary’s  river  aqd  Fernandina  harbor  • . . . . . .  40 

Florida  reefs  . . . .  •  • . . . .  45 

Section  VII. 

Sketch  G*  •  •  •  •  •  . . . . . . . . . .  30 

Section  VIII. 

Sketch  H  . . ^ . . . . . . . .  3® 

Harbor  of  Pass  Christian . .  •  ......  . . . .  200 

Sea-coast  of  Alabama  and  Mississippi . . .  30 

Atchafalaya  bay . . . . . .  30 

Mobile  bay . . .  . . . . . .  5 

-  ,  Section  IX. 

Sketch  I .  . . . .  30 

San  Luis  Pass  •••• . . . . . . . . . . .  50 

Sea-coast  of  Texas . . . . . . . . .  •  •  30 

Entrance  to  Brazos  river . .  . . . . . .  30 

Section  X. 

Sketch  J,  middle  sheeet . . . . . . .  . .  30 

Sketch  J,  lower  sheet . . . . . *  30 

Entrance  to  San  Francisco  bay . . . - . . .  12 

San  Diego  bay  . . .  . . . . . . .  171 

Monterey  bay  . . . . . . .  . . , .  35 

Prisoner’s,  Cuyler’s,  and  San  Clemente  harbors .  50 

Santa  Cruz  and  Afio  Nuevo . . . * .  50 

San  Pedro  harbor  . . .  •  •  . .  -  £0 

Point  Pinos . . . . .  50 
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No  of 
impfeoioDf. 


Point  Conception . 50 

Point  Reves  and  Drake’s  bay . . .  75 

San  Pedro  anchorage . .  75 

West  Coast  reconnaissance,  lower  sheet .  160 

Section  XL 

Sketch  K . 30 

West  Coast  reconnaissance,  northern  sheet . . .  175 

Umpquah  river . .  •  .  . . .  50 

Cape  Hancock . - .  50 

Duwamish  bay  and  Seattle  harbor  . . .  75 

Reconnaissance  from  Gray’s  harbor  to  Admiralty  inlet .  100 

Semi -ah-rnoo  bay . . .  10 

Port  Townshend . . 30 

Port  Gamble  . . 30 

Miscellaneous, 

\ 

Circular  protractors .  125 

Forms  for  engraving  division .  311 

Chart  of  the  Pleiades . 400 

Tidal  diagrams .  170 

Isogonic  lines . . - . . . .  50 

Progress  of  United  States  Coast  Survey  on  Atlantic  and  Gulf  coasts .  428 

Self -registering  tide-gauge . . .  40 

State  map  of  Virginia . . . .  23 

Diagrams,  descent  of  sounding  weight  and  lines .  20 

Current  diagrams . 100 

Proofs  from  finished  and  unfinished  plates .  1,730 


15,194 


APPENDIX  No.  18. 

List  of  registered  topographical  sheets  received  subsequent  to  No.  680. 


Localities. 

State. 

Scale. 

Date.  Topographers. 

i 

|  Register 

1  number. 

Kennebec  river _ .... _ .... _ 

Maine. ....... 

1-10,000 

1858  R.  M.  Bache . 

728 

Portland  harbor  and  environs . . . 

_ do.... .... 

1-10,000 

1854-  58  A.  W.  Longfellow . 

735 

North  river  ........... _ .............. 

Massachusetts. 

1-10,000 

185^  A.  M.  Harrison _ 

719 

Rond  out  creek  ... . . . . 

New  York.... 

1-5, 000 

1858  C.  Fendall . 

727 

Esopus  creek  ......... _ ..... _ ... 

....do..... _ 

1-5,  000 

1858  . do . 

726 

Northwestern  part  of  Staten  island  and  Bergen 

Point _ _ _ 

_ _ do.. . . .... 

1-10,000 

1857  H.  L.  Whiting . 

751 

Bergen  Neck,  from  Centreville  to  New  Jersey 

railroad . 

New  Jersey _ 

1-10,000 

1858  F.  W.  Dorr . 

733 
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Localities. 

State. 

Scale. 

Date. 

Topographers. 

Register 

number. 

Passaic  river  and  Newark  neck _ _ 

New  Jersey _ 

1-10,000 

1858 

F.W.  Dorr . . 

734 

Western  part  of  Newark  bay  and  Staten  island 

sound,  from  the  mouth  of  Passaic  river  to 

Perth  Amboy . . . . _  _ 

1-10,000 

1858 

729 

Chincoteague  bay _ _ _ . _ ....... 

Virginia...... 

1-20,000 

1858 

C.  Ferguson _ 

723 

Chincoteague  inlet  and  bay ...... _ ...... 

_ do _ .... 

1-20,  000 

1858 

N.  S.  Finney _ ...... _ 

704 

York  river,  from  Wormley  to  Clay  Bank _ 

1-20,000 

1857 

J.  Seib . 

685 

York  river. from  Clay  Bank  to  Mount  Folly.. 

. . . .do . _ ..... 

1-20,  000 

1857-  58 

. do . 

686 

York  river,  from  Mount  Folly  to  West  Point.. 

....do _ _ _ 

1-20, 000 

1858 

722 

Richmond  city . 

1-5, 000 

1857-  58 

H.  Adams _ 

684 

Cape  Henry . . . . . . . 

__  _do__ 

1-20,  000 

1859 

753 

Back  bay . . . . . . . 

1-20  000 

1859 

_ do _ , 

743 

North  river . . . . 

_ do _ 

1-20,  000 

1859 

J.  Meehan  . 

754 

Head  of  Currituck  sound _ _ _ _ _ 

Va.  and  N.  C.. 

1-20, 000 

1858 

J.  J.  S.  Hassler,  J.  Meehan. 

736 

Topsail  sound,  from  Water’s  bay  to  old  Top- 

sail  inlet . 

N.  Carolina.  . 

1-20,000 

1857-’58 

711 

Cape  Fear  river,  lower  part,  including  New 

inlet . 

1-10, 000 

1858 

C.  P.  Bolles 

709 

Cape  Fear  river,  lower  part  and  approaches.. 

•  •  ••  do  •  •  •  •  ••  •  • 

1-10,000 

1858 

708 

West  of  Cape  Fear  river . 

_ do . 

1-10,000 

1858 

. do 

725 

Dewees  and  Capers  islands . 

S.  Carolina  ... 

1-20, 000 

1856-’57 

Lieut.  Com’g  J.  N.  Maffitt. 

681 

Morris  island  and  vicinity . . . 

.  ...do _ _ _ 

1-10,000 

1858 

John  Seib 

715 

Charleston  city  and  vicinity . 

....do..... _ 

1-10,000 

1857-  58 

W.  S  Edwards 

710 

Folly  island  and  vicinity . . . 

..•.do.... .... 

1-20,000 

1858 

John  Seib 

714 

Ossabaw  sound  and  vicinity . 

Georgia . 

1-10,000 

1858 

A.  M.  Harrison 

706 

Ogcechce  sound  and  vicinity _ _ 

. . . » do ........ 

1-10,000 

1858 

_ do 

707 

Sapelo  sound  and  vicinity _ _ 

.... do ........ 

1-20,  000 

1857-  58 

A.  W.  Longfellow 

721 

Saint  Simon' 8  sound . . . 

.... do ........ 

1-10,000 

1856-’57 

_ do 

750 

South  of  St.  John’ 8  river,  from  entrance  to 

General  E.  Hopkins’s  plantation . 

Florida . 

1-10,000 

1858 

John  Meehan 

712 

South  of  St.  John’s  river,  from  General  Hop¬ 

kins’s  to  Diego  plains . . . 

_ do.... _ 

1-10, 000 

1858 

. do . 

713 

Key  Biscayne,  from  Shoal  Point  to  Black 

Point . . 

....do.... .... 

1-20,000 

1859 

C.  T.  Iardella 

744 

Key  Biscayne,  from  Turtle  Point  to  Fender 

Point . . . 

... .do ........ 

1-20,000 

1859 

do 

745 

Card’s  sound,  from  W.  Areenicker  to  Jew  Point. 

....  dO  .......a 

1-20, 000 

1859 

746 

Barnes's  sound . . . . 

....do........ 

1-20, 000 

1859 

..  do 

747 

Long  island,  Mud  and  Captain  keys . 

.... do ........ 

1-20,000 

1857 

F.  W.  Dorr 

690 

Upper  Matecumbc  and  Windly’s  island . 

...  do . 

1-20,000 

1858 

C.  T.  Iardella 

696 

Lower  Matecumbe  and  Long  key . 

.... do ....  .... 

1-20, 000 

1858 

_ do 

694 

Duck,  Channel,  and  Conch  keys,  and  part  of 

Long  key . 

... . do ........ 

1-20,000 

1857 

F  W  Dorr 

688 

Crawl,  Grassy,  and  Tern’s  Harbor  keys,  and 

part  of  Flat  Deer  key . . 

. ...  do ..... 

1-20,000 

1857 

do 

689 

Buchanan  and  adjacent  keys . 

-...do _ _ _ 

1-20,000 

1859 

C.  T  Iardella 

748 

Oyster  and  adjacent  keys . . 

- do . 

1-20,000 

1859 

. do . 

749 
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TiOcaliti«8. 

State. 

■  1 

Scale. 

■ 

Date. 

Topographers. 

Register 

number. 

Raii  fluxing  hay  and  appronrheiL---..* _ _ 

Florida.... ... 

1 

1-20,000 

1858 

F.  W.  Dorr . . 

693 

Charlotte  Harbor  approaches . 

. ...  do _ 

1-20, 000 

1859 

F.  W.  Dorr,  C.  Fergu 

/ 

son.. _ .........I. 

739 

Charlotte  Harbor  approaohos _ ■_ _ .... 

1-20,000 

1859 

•.... .do...... .......... 

738 

_ do _ 

1-10,000 

- 1857 

N.  S.  Finney............ 

691 

_ do__._..i_ 

1-20,000 

1858 

. do.. _ _ _ ..... 

705 

From  the  Waccasassa  to  the  Withlacqochee 

■ 

river . . . - . 

. .  -do. . 

1-20,000 

1858 

699 

Alligator  harbor  and  St  George’s  sound- _ 

....do.... .... 

1-20,000 

1858 

C.  T.  Tardnlla_J _ j _ 

605 

St.  George’s  sound  from  Royal  Bluff,  in* 

....do _ ’..... 

1-20,000 

1858 

G.  D.  Wise . . 

697 

St  Vincent’s  sound  and  island _ , . 

_ do _ t _ _ 

1-20, 000 

1858 

_ do _ _ 

698. 

Western  part  of  Santa  Rosa  sound,  Pensacola 

_ do........ 

1-10,000 

1859 

F.  H.  Gcrdes _ _ _ 

701 

unj  . . . .  " 

Part  of  Pensacola,  Escambia,  and  East  bays.. 

....do........ 

1-20, 000 

1858 

717 

....  do. ...... . 

1-20,000 

1858 

do  . _ . ■ 

700 

Part  of  Matagorda  bay,  from  Trespalacios 

river  to  Carankaway  bay ............ 

Texas _ 

1-20,000 

1856 

M.  Seaton  *--- _ - _ 

J37 

Lavaca  bay,  from  Benado  creek  to  Cox’s  bay_ 

_ do..—*.-.. 

1-20,000 

1858 

742 

Lavaca  bay,  from  Garcitas  bay  to  Chocolate 

bav ........ ..........  ................ 

. . .  .do. ....... 

1  20,000 

1858 

_ do _ ^ _ r  ... 

740 

Indianola and  environs _ ........  .. 

.. ..do . 

1-20,000 

1859 

W.  H.  Dennis,  M.  Sea* 

ton......  ... _ _ 

752 

Fjrom  Matagorda  Bay  entrance  to.  Aransas 

w  -- 

PrtS*  (reconnaissance) _ ....  .......... 

... .do. . ...... 

1-50,000 

1858 

8.  A.  Gilbert  _  __  _  . 

720 

From  Point  Duma  to -Cafiada  de  Isique_. _ 

California. .... 

1-10,000 

1857 

W.  M.  Johnson _ _ 

703 

From  Caftada  de  laique  to  Punta  Mugu ....  .. 

....do.  ....... 

1-10,000 

1857 

702 

From  Santa  Clara  river  to  San  Buenaventura. 

....do....... 

1-10, 000 

1855 

683 

Crescent  City  harbor ........  ............. 

....do, ...... . 

1-10, 000 

1859 

J.  S.  Lawson _ .  t _ 

741 

From  Punta  del  Bolsa  to  Tunitas  creek _ -  ^  . 

_ .do........ 

1-10,000 

1854 

W.  M.  Johnson.. _ _ 

682 

San  Francisco  city  and  vicinity ............ 

_ . .  .do .... .... 

1-10, 000 

1857-58 

A.  F.  Rodgers _ - _ 

687 

Gulf  of  Georgia,  southern  part,  from  Mafia 

islands  to  East  Point _ _  _  T _ _ _ 

Wash’n  Ter’y. 

1-20,000 

1858 

J.  8.  liiWRon  ..r  _  _ . _ 

730 

Gulf  of  Georgia,  southern  pArt,  from  East 

Point  to  Deep  bay . . ......... _ 

... .do. . ...... 

1-20,000 

1858 

_ _ do _ ’ _ 

731 

Golf  of  Georgia,  southern  part,  from  Deep 

bay  to  Rocky  island ...... _ _ _ ..... 

_ .do _ .... 

1-20, 000 

1858 

732 
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APPENDIX  No.  19. 


List  of  registered  hydrographic  sheets  received  subsequent  to  Aro.  G32. 


Localities. 

State. 

. 

Scale. 

Date. 

Hydrographtrs. 

Register 

number/ 

Sheepscot  river,  from  Hendrick’s  Head  light 

' 

- 

tn  Wi«nu8Pt _ t _ / . . . 

Maine ........ 

i-io,ooo. 

1858 

Lieut.  Comg  J.  H. Moore.. 

675 

Sheepscot river,  from  Hendrick’s  Head  light 

_ .do_  .  _ 

1-10, 090 

1858 

676 

Kennebec  river,  from  Coxe^s  Head  to  Bath.. 

m  m  m  —  (lO  m  m  •  m  •••• 

1-10,000 

1857 

LiCut,  Comg.  S.  D.  Trench- 

ard _ _ _ 

639 

Casco  bay  ...... ..... _ .....I....... 

_ _ do . . 

1-40,000 

1857-’ 58 

Lieut.  Comg  W  G  Temple. 

66i 

From  Kennebunk  port  to  Jsles  of  Shoals - 

....do . 

1-40,000 

1858 

Lieut.  Comg.  A.  Murray... 

667 

Salem  harbor  — . . . 

Massachusetts. 

1-5,000 

1858 

Lieut.  Comg.  W.G.  Temple. 

651 

»  ,do  -.1- 

1-10  000 

1858 

Licut'Coms.  A.  Mumty... 

662 

Rofton  harbor^  ... _ rrT _ _ _ 

do  _  _  _  _ 

1-10  000 

1858 

LienL  ftrrnig  W  G  Ttmple- 

652 

Shirley’s  Out,  Boston  harbor  . ............. 

_ do _ 

1-5,000 

1858 

_ do _ 

618 

Shoal  off  New  Haven  light-house........... 

Connecticut _ 

1  5, 000 

1858 

. do...... 

647 

General  Chart  between  Gay  Head  and  Cape 

» 

Henlopen  . . . ....  .... - 

N.  Y.,N.  J. ,and 

i 

Delaware .... 

1-400, 000 

1869 

A.  Bosckke _ _ j.. 

670 

Harlem  river  and  Sptfyten  Duyvel  creek  .... 

Nej*  York.... 

1-10,000 

1856 

Lieut.  Comg.  T.  A.  Craven. 

646 

East  river,  from  Booth  end  of  Blackwell’s 

in  Hurl  am  river _ _ _ _ 

1-5,000 

1856 

. do . . . 

Off  the  Battery,  New  York  harbor....... _ 

_ do... _ 

1-5,  Q00 

1859 

. do . . 

645 

-  678 

tfCK. 

Bondout  creek  -  _ _ _ 

.... do .... . . 

1-5,000 

1858 

Lieut.  Comg.  A.  Murray. . . 

Esopus  creek  ................. _ _ . . 

. ...  do _ _ 

1-5,  000 

1858 

000 

N anticoke  river  and  Fishing  bay  ........... 

Mar j  land _ 

1-2.0, 000 

1858 

Com.  W.  T.  Muse _ 

000 

673 

eii 

Patuxent  river. .  .... ..................... 

....  do. ....... 

1-20, 000 

1857 

. do . 1 . 

St.  Mary’s  river,  from  Point  Lookout  to  Ford’s 

o>i 

Landing  ...... ....r.. ........... ... 

...  .do _ _  .... 

1-20,000  ] 

1857 

James  river,  from  Little  Brandon  to  Wyanoke 

, 

Wharf,  (reconnaissance) - - - 

Virginia . 

1-10,000 

1857 

Lieut  Comg.  J.  N.  Maffitt.. 

634 

Off  shore,  from  Cape  Henry  to  Cape  Hatteras. 

Va.  and  N.C.. 

1-200,000 

1859 

Lieut  Comg.  A.  Murray. .. 

674 

Pam  pi  i  co  sound _ ............ _ 

N  Carolina... 

1-40,000 

1858 

Com.  W.  T.  Mura 

672 

am 

Pamplico  sound.......... ............ .... 

- - . . do . . ...... 

1-20,000 

1857 

From  Flagstaff  to  New  River  inlet. ......... 

....do.... .... 

1-40, 000 

1858  -’59 

Lieut  Comg.  A.  Murray.. . 

OOl 

AAA 

New  inlet,  northern  entrance  Cape  Fear 

o« 

river  - ........  - * — - 

....do . 

1-10,000 

1858 

Lieut  Comg.  T.  B.  Huger.. 

643 

Cape  Fear  bar. _ ... . . . 

... .do. ...... . 

1-10,000 

1858 

. . do _ 

642 

Deep-sea  soundings  between  Winyah  bay 

and  Amelia  island _ _ _ _ .... 

8.  C. ,  Ga. ,  and 

Florida . 

1-300,000 

1858 

. do . 

653 

Bull’s  bay . . . . . 

8.  Carolina.... 

1-20,000 

1859 

Lieut  Comg.  J.P. Bankhead 

683 

From  Charleston  to  Savannah _ _ _ ..... 

....do....... 

1-40, 000 

1853-*67 

Lieut  Com sr.  J.  N  Maffitt 

Cheches  see  and  Colleton  rivers. ............ 

.... do ........ 

1—10,  000 

1859 

V#  XI  •  will  w  m  m 

Lieut  Corns’  C  N  Fauntlp- 

A2IVUV  VV/UI0  V«  XI  t  JL  CklAli  Vlv 

roy . 

679 

Port  Royal  entrance _ ..... _ _ 

_ do _ _ .... 

1-20,000  ] 

1859 

_ _ do _ _ _ r. 

677 

Beaufort  river,  (reconnaissance  )  . . 

....do........ 

1-10,000 

1856 

Lieut  Comg.  J.  N.  Maffitt. 

633 
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APPENDIX  No.  19— HYDROGRAPHIC  SHEETS— Continued. 


Sapelo  Bound.. _ - . . . . 

Sttpelo  sound  and  adjacent  waters _ _ 

Florida  reefs,  from  Bahia  Honda  to  Key 

Vaccaft  . . . . . ... - 

Florida  reefs,  from  American  shoal  to  Som¬ 
brero  key..*..---* _ _ — .>x... 

Florida  reefe,  from  East  Sambo  to  Logger- 


Cedar  keys,  resurvey  of  Main  and  North  key® 
and  southwest  channel*..,. 

St.  George's  sound,  East  Pass......  .. . 

St.  George’s  sound.  West  Pass.......:..... 


Off  shore,  from  Timbalier  pay  to  Galveston  bai 

Atchafalaya  bay . . . . 

Atchaf&laya  Bay  approaches. .............. 

Atchafalaya  bay - 1 . - . — . 

Cote  Blanche  bay,  eastern  part. . . 

Matagorda  bay  entrance,  Pasa  del  Cavallo — 

Brasos  River  bar...... . . 

San  Francisco  bay,  from  Eavenswood  to  Coyote 

creek . . . - . 

San  Francisco  bay,  Steinbergen  and  Redwood 

City  Creeks.......... . . ... . 

San  Frandaco  bay,  Coyote  Hill  and  Union 
City  creeks . . . . . 


1-10,000 

1-10,000 

1-20,000 


1-20,000 


do. .......  1-20,000 

...do....*...  1-20,000 

Louisiana..—  1  10,000 
La.  and  Texas-  1-635, 000 
Louisiana....-  1-20,000 

....do .  1-20,000 

. — do.* — ...  X— 20, 000 

..--do . .  X;  b00 

Texas...-.—  1-20,000 

—  .doi. ......  1-10,000^ 


Hydrographer*. 


Lieut.  Oosig.  J.  H.  Moore 


1858  Iieut.  Comg  W.G.Temple 


1857  I  Lieiit.  Comg.  T.  A.  Cra ten 


Lieut  Comg.  T.  B.  Huger 
Lieut.  Comg.  J-  K.  Duer. 


W,  8.  Gilbert . 

Lieut  Comg.  J.  K.  Duer. 
Com. B. F. Sands.  ..... 
1859  |  Lieut  Comg.  T.  B.  Huger 


Register 

number. 


A.  Balbach. 


Jieut.  Comg.  j.  K.  Duer.  .. 


California  ....  1  10,000  1857-’58  |  Lient. Comg. R. M. Cuyler; 


-do .  1-10,000 


..do— .  1-10, Opb 


APPENDIX  No.  20. 

List  of  geographical  positions  determined  by  the  United  Stales  Coast  Survey ,  and  continued  from 

reports  of  1851,1853,  1855,  and  1857* 

The  present  list  is  a  continuation  of  that  published  in  the  annual  reports  for  1851,  1853, 
1855,  and  1857,  and  contains  the  geographical  positions  of  points  determined  astronomically 
and  trigonometrically,  since  the  date  of  the  former  reports,  with  the  repetition  of  a  few  points 
•previously  published  for  convenience  of  reference.  The  following  explanations  will  give  all 
the  information  required  for  the  use  of  the  tables. 

For  the  purposes  of  the  survey,  the  coast  is  divided  into  eleven  sections,  in  all  of  which  the 
work  is  carried  on  simultaneously*  The  survey  being 'in  different  stages  of  progress  in  the 
several  sections,  and  new  results  being  added  from  year  to  year  to  those  here  given,  the  same 
divisions  have  been  adopted  in  the  publication. 

The  several  sections  are  defined  as  follows  :  “  * 

Section  I.  From  Passamaquoddy  bay  to  Point  Judith. 

Section  II.  From  Point  Judith  to  Cape  Henlopen. 
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Section  III.  From  Cape  Henlopen  to  Cape  Henry. 

Section  IV.  From  Cape  Henry  to  Cape  Fear. 

Section  V.  From  Cape  Fear  to  St.  Mary’s  river. 

Section  VI.  From  St.  Mary’s  river  to  St.  Joseph’s  bay. 

Section  VII.  From  St.  Joseph’s  bay  to  Mobile  bay. 

Section  VIII.  From  Mobile  bay  to  Vermilion  bay. 

Section  IX.  From  Vermilion  bay  to  the  Rio  Grande. 

Section  X.  Coast  of  California,  San  Diego  bay,  to  42d  parallel. 

Section  XI.  Coast  of  Oregon  and  Washington  Territory,  42d  to  49th  parallel. 

The  tables  give  the  latitudes  and  longitudes  of  the  trigonometrical  points  in  each  section, 
and  their  relative  azimuths  or  bearings  and  distances.  The  manner  in  which  these  data  have 
been  obtained  may  be  briefly  explained  here. 

In  each  section  a  base  line  of  from  five  to  ten  miles  is  measured  with  all  possible  accuracy. 
A  series  of  triangles,  deriving  the  length  of  their  sides  from  this  base,  is  then  established 
along  the  coast  by  the  measurement  of  the  angles  between  the  intervisible  stations.  In  this 
primary  series  the  triangles  are  made  as  large  as  the  nature  of  the  country  will  permit,  because 
the  liability  to  error  increases  with  the  number  of  triangles. 

On  the  bases  furnished  by  the  sides  of  the  primary  triangles  a  secondary  triangulation  is 
next  established,  extending  along  the  coast,  and  over  the  smaller  bays  and  sounds,  and  deter¬ 
mining  a  large  number  of  points  at  distances  a  few  miles  apart  for  the  use  of  the  topographical 
and  hydrographical  surveys. 

The  distances  between  the  points  thus  determined,  as  given  in  the  tables,  are  liable  to  an 
average  error  of  about  one  foot  in  six  miles,  until  a  final  adjustment  between  the  base  lines 
shall  have  been  made. 

In  some  parts  of  the  survey  the  base  lines  for  the  primary  triangulations  have  not  yet  been 
measured,  or  the  connection  between  the  secondary  and  primary  triangulation  has  not  yet  been 
made,  in  which  cases  the  distances  depend  on  preliminary  base  lines,  measured  with  great  caref 
and  they  are  liable  to  an  average  error  of  one  foot  in  three  miles.  This  applies  to  the  positions 
from  the  Savannah  river  to  Sapelo  sound  in  Section  V,  to  a  part  of  those  in  Section  VI,  and  to 
the  positions  in  Sections  VII  and  IX,  to  a  part  of  those  in  Section  X,  and  to  Section  XI. 

As  on  the  completion  of  the  primary  or  main  triangulation  in  each  section  the  several  series 
form  one  connected  chain,  the  different  bases  afford  verifications  of  each  other,  and  of  the 
triangulation  connecting  them.  The  first  four  sections  are  thus  connected,  the  last  section  and 
part  of  the  fifth,  however,  only  in  a  preliminary  way. 

Observations  for  latitude  and  azimuth  are  made  at  a  number  of  stations  of  the  primary  trian¬ 
gulation  in  each  section.  The  differences  of  latitude,  longitude,  and  azimuth  between  these 
and  other  stations  are  then  computed,  under  the  supposition  that  the  earth  is  a  spheroid  of 
revolution  of  the  following  dimensions,  which  are  those  determined  by  Bessel,  from  the  reliable 
measurements  made  at  the  time,  viz : 

Equatorial  radius  =  6377397.16  metres. 

Polar  radius  =  6356078.96  metres. 

Eccentricity  =  0.08169683. 

It  has  been  found  that  the  differences  of  latitude  and  longitude,  as  computed  in  this  manner 
from  the  distance  and  azimuth  between  two  stations,  and  which  are  called  geodetic,  differ  from 
28 
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those  obtained  by  astronomical  observations  at  the  several  stations  by  quantities  which  are 
greater  than  the  errors  of  the  observations.  Such  disagreements  are  due  to  local  irregularities 
in  the  figure  and  density  of  the  earth,  and  the  error  resulting  from  them  in  the  determinations 
of  latitude  and  of  the  meridian  plane  is  designated  as  station  error.  It  amounts,  according  to 
the  results  obtained  at  present,  to  between  one  and  four  seconds  of  arc  in  the  eastern  section 
of  the  survey,  and  to  about  one  second  and  a  half  in  the  sections  south  of  the  Delaware. 

In  order  to  eliminate  the  influence  of  station  errors  on  the  general  result  observations  are 
made  at  a  number  of  stations ;  the  results  are  referred  to  a  central  station  by  means  of  the 
geodetic  differences,  and  the  mean  of  all  is  used  for  the  computation  of  the  positions  given  in 
the  tables.  The  geographical  positions  must  therefore  be  considered  as  liable  to  future  changes 
from  the  accumulation  of  new  observations,  and  from  the  final  discussion  of  all  the  results 
obtained. 

The  differences  of  longitude  are  obtained,  as  has  been  stated,  by  computation  from  the  dis¬ 
tances,  latitudes,  and  azimuths  of  the  triangulation.  In  adding  up  the  differences  from  station 
to  station  an  accumulation  of  the  incidental  errors  is  probable.  They  are  checked,  however, 
by  differences  of  longitude  determined  by  means  of  the  electro-magnetic  telegraph  in  every 
section  where  the  introduction  of  the  latter  makes  it  practicable. 

Seaton  station,  in  Washington  city,  has  been  selected  as  the  centre  for  the  telegraphic  differ¬ 
ences  of  longitude.  The  sections  at  present  connected  by  telegraph  are  Sections  I,  II,  III,  IV, 
V,  and  VIII.  The  first  three  being  also  connected  by  primary  triangulation,  the  check  on  the 
geodetic  differences  of  longitude  is  here  obtained,  and  the  agreement  is  very  close.  The 
longitudes  from  Greenwich  in  the  first  five  sections  depend  directly,  and  in  other  sections 
indirectly,  upon  that  of  Cambridge  observatory,  as  determined  by  chronometric  differences 
between  Liverpool  and  Cambridge,  and  by  occultations,  eclipses,  and  moon  culminations, 
observed  at  various  observatories  in  the  United  States,  and  referred  to  Cambridge  by  means  of 
telegraphic  differences.  The  following  statement  shows  the  result  up  to  the  present  time. 

Longitude  of  Cambridge ,  Mass. ,  from  Greenwich . 

h .  m.  «. 

By  moon  culminations  observed  at  Cambridge;  Hudson,  Ohio;  Wilkes’  observa¬ 


tory;  and  National  observatory . 4  44  28.4 

By  eclipses  and  occultations  at  Cambridge,  Brooklyn,  Philadelphia,  and  Wilkes’ 

observatory .  4  44  29.6 

By  chronometric  differences  from  1,065  exchanges  in  1849,  1851,  and  1855  •  •  •  •  4  44  31.9 


The  longitude  as  adopted  in  former  reports,  (since  1851,)  viz:  4 h.  44m.  29.5 s.,  or  71°  07' 
22.50",  is  still  retained. 

o  •  // 

In  Section  V  the  longitudes  depend  on  the  telegraphic  determinations  of 


Charleston  and  Savannah,  viz:  Charleston,  Gibbes’  observatory . 79  56  00.0 

Savannah  Exchange .  81  05  16.85 

In  Section  VI  the  longitude  of  Fernandina  has  been  assumed  as  it  resulted 

from  the  chronometer  exchanges  with  Savannah,  viz: .  81  27  42.78 

For  Cape  Florida  the  following  value  was  retained,  viz: .  80  09  24.0 

Sand  Key,  (as  before) .  81  52  43.0 
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In  Sections  YU,  VIII,  and  IX  the  longitudes  are  counted  from  some  central  station  in  each, 
for  which  we  have  at  present  the  following  data,  subject  to  future  corrections : 


O  *  » 

Section  VII.  Depot  key,  Cedar  keys . . . . .  83  02  45 

Sections  VIII  and  IX.  Depend  on  Fort  Morgan,  Mobile  Point,  west  of  Green¬ 
wich  .  88  00  25 


The  longitudes  in  Sections  X  and  XI  are  reckoned  from  Greenwich.  They  depend  on  moon 
culminations  observed  at  San  Diego,  Point  Conception,  Point  Pinos,  Presidio,  Telegraph  Hill, 
Port  Orford,  Cape  Disappointment,  and  Cape  Flattery,  compared  with  corresponding  observa¬ 
tions  at  Greenwich  and  American  observatories,  and  on  chronometric  differences  between  the 
same  and  other  stations. 

O  t  $t 

In  Section  X  the  longitude  of  Presidio  observatory,  San  Francisco,  has  been 


adopted .  122  26  15.0 

The  Section  XI  longitudes  depend  upon  Point  Hudson  astronomical  station  •  •  122  44  33.0 

And  upon  Lummi  Island  astronomical  station .  122  40  36.9 


Explanation  of  the  tables. 

The  first  column  on  the  left  contains  the  name  of  the  several  stations  or  triangulation  points. 
Their  general  locality  is  indicated  by  the  heading  at  the  top  of  the  page,  by  means  of  which 
they  may  be  readily  found  on  the  sketches  accompanying  the  tables.  Sub-headings  in  the 
first  column  indicate  the  locality  more  minutely  where  it  is  practicable. 

The  stations  are  generally  either  prominent  objects  of  permanence,  such  as  spires,  light-houses, 
beacons,  Ac.,  or  they  are  points  on  prominent  hills,  capes,  and  points  of  land  where  signals 
have  been  erected  for  the  purposes  of  the  survey,  and  which  are  marked  on  the  ground.  In  a 
small  number  of  cases  in  the  first  three  sections,  but  much  more  frequently  in  the  southern 
sections,  where  settlements  on  the  coast  are  sparse  and  few  permanent  objects  are  to  be  found, 
the  stations  have  no  other  distinguishing  mark  than  the  signal  erected  on  the  spot,  and,  after 
its  decay,  the  mark  left  in  the  ground,  to  designate  the  station  point.  The  latter  generally 
consists  of  posts  or  stones  set  around  the  point,  while  the  centre  of  the  station  is  designated  by 
an  earthen  cone  or  glass  bottle  buried  under  the  surface  of  the  ground,  and  marked  on  the  top 
by  a  stone  or  post.  Where  the  station  is  on  a  rock,  a  copper  bolt  or  a  hole  filled  with  lead  or 
sulphur  will  be  found  to  designate  the  exact  spot. 

The  sketches  showing  the  configuration  of  the  land,  as  well  as  the  relative  positions  of  the 
stations,  no  great  difficulty  will  be  experienced  in  finding  the  latter,  when  desired  for  local 
surveys  or  reference.  In  any  case  where  minute  descriptions  of  particular  points  are  required 
they  can  be  had  by  application  addressed  to  the  Coast  Survey  Office. 

The  second  and  third  columns  contain  the  latitudes  and  longitudes  of  the  stations  named. 

The  fourth  column  contains  the  azimuth  of  the  line  joining  the  station  named  in  the  first 
column  with  that  named  in  the  fifth;  that  is  to  say,  the  angle  which  that  line  makes  with  the 
meridiaji  of  the  former  station,  reckoned  from  south  around  by  west  through  the  whole  circle. 

The  sixth  column  gives  the  back  azimuth  of  the  same  line,  or  the  angle  which  it  makes  with 
the  meridian  of  the  latter  station,  reckoned  as  before ;  the  difference  between  the  azimuths  in 
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the  fourth  and  those  in  the  sixth  columns  being  180°  less  the  inclination  of  the  meridians  at 
the  two  stations. 

The  seventh,  eighth,  and  ninth  columns  give  the  distances,  in  metres,  yards,  and  miles, 
between  the  stations  named  in  the  first  and  fifth  columns.  The  relation  of  the  metre  to  the 
yard,  used  in  obtaining  these  results,  is: 

1  metre  =  1.0935696  yard,  or  39.368505  United  States  standard  inches. 

For  each  station  the  azimuths  and  distances  to  two  other  stations  are  given.  In  every  case 
the  lines  so  given  have  actually  been  observed. 

In  each  section  the  stations  of  the  primary  triangulation  are  distinguished  by  being  printed 
in  small  capitals. 


Digitized  by  VjOOQiC 


THE  UNITED  STATES  COAST  SUKVEY. 


221 


UNITED  STATES  COAST  SURVEY.— GEOGRAPHICAL  POSITIONS. 


Section  I. —  Vicinity  of  Sheepscut  River.  Sketch  No.  2. 


Name  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  station — 

Back  azimuth. 

Distance. 

Distance. 

Distance. 

•  /  n 

•  /  it 

•  /  n 

•  /  n 

Metre*. 

Yard*. 

Mile*. 

Southport  Ledge.... . 

43  40  56.65 

69  38  57.06 

333  40  38 

153  42  22 

7608  3 

296  03  29 

White  Island . 

116  06  51 

7250.8 

7929,2 

4.50 

Ifonnt  PisgaK  . . . . . 

43  51  00.89 

69  36  51.05 

35  01  11 

214  59  44 

4906  9 

5966  0 

332  50  37 

White  Island . 

152  52  31 

8099! 2 

8857.0 

5.03 

43  46  56.68 

69  42  57.59 

197  06  36 

17  08  31 

12653  2 

13837  2 

7  86 

289  23  30 

Damiscore . 

109  28  01 

9280 !  3 

1014&!? 

5*77 

rtmahfpafl . .  rrrtt. 

43  58  42.54 

69  40  25.04 

994  57  35 

115  00  41 

6593  8 

7210  8 

4  10 

358  07  45 

Rartoe . 

178  07  55 

9728 !  3 

10638.6 

6.04 

(l) . 

43  59  44.31 

69  36  18.62 

354  00  35 

Edgecombe . 

174  06  50 

4717.0 

5158.4 

2.93 

*70  52  16 

Cushman . . 

250  49  25 

5812.5 

6356.4 

3.61 

Hegnaesett. . 

43  57  39.59 

69  44  57.25 

300  34  41 

140  38  00 

10066  9 

11008  8 

6  25 

252  12  57 

Cushman  . 

72  16  06 

6370.9 

6967.0 

3.96 

Square  Barn,  centre  ........... 

43  59  42.17 

69  37  46.84 

332  04  58 

l«a  AA  14 

5234  6 

5724  4 

3  25 

62  26  32 

Cushman . 

242  24  42 

3976.8 

! 

4348 ! 9 

2.47 

Cottage,  white  chimney . 

43  59  12.56 

69  41  05.27 

298  20  53 

118  24  27 

7811  4 

8542  3 

4  85 

261  15  11 

Haggett,  (1) . 

81  18  30 

646L2 

7065!  8 

4.01 

Wiscasset,  biown  spire.......... 

44  00  17.72 

69  39  41.42 

318  49  10 

138  51  4A 

7602*1 

8313  4 

4  79 

18  18  17 

Cushman . 

198  17  47 

3094.9 

3384.5 

1.92 

► 

1 

i 

l 

44  02  06.82 

69  39  33.95 

331  53  16 

151  55  47 

10269,0 

11229  9 

6  38 

10  17  19 

Cushman . 

190  16  37 

6376.5 

6973! 1 

3!90 

Bonham's  Hill . 

44  00  46.48 

69  37  25.16 

46  90  52 

226  18  47 

5539,6 

6037  9 

3  44 

322  17  29 

Haggett,  (1) . 

142  18  15 

2424^6 

2651.5 

L51 

8 tone  Pie . 

43  59  17.73 

69  37  43.73 

73  11  48 

253  09  56 

3755*1 

4106  5 

2  33 

246  35  46 

Harnett.  (11 . 

66  30  45 

9066 [2 

2259  5 

1.28 

Baggett,  (2) . 

43  58  24.03 

69  96  04.77 

355  28  04 

175  28  09 

2921  1 

2428  9 

1  38 

95  38  19 

Cushman . 

275  35  18 

5820 !  5 

6373.9 

3.62 

Breakheart  Hill . 

43  57  34.89 

69  38  13.98 

282  51  06 

102  52  41 

3135.3 

3428  6 

1  95 

212  45  59 

Haggett,  (1) . 

32  47  19 

474917 

5194!l 

2!95 

Mathew's  HiU . 

43  56  57.36 

69  37  46.80 

259  22  99 

Edgecombe _ T1tt1tr. 

89  23  38 

2492.4 

2725  6 

1.55 

200  59  28 

Haggett,  (1) . 

20  53  29 

5513.6 

6029.5 

3i42 

Allen's  Flag . 

43  56  58.10 

69  39  24.94 

964  35  48 

Edgecombe  . .  T  t , ,  t  ,, 

84  38  12 

4658,6 

5094.5 

2.89 

157  25  42 

Cushman . 

337  25  00 

3489 ! 7 

38l6!2 

2.’ 17 

One  Story  House,  chimney  in 

43  58  28.68 

69  36  01.51 

357  30  39 

Edgecombe . 

177  30  42 

2360.5 

2581.4 

1.47 

centre. 

170  43  16 

Haggett,  (1) . 

350  43  04 

2364.8 

2586.1 

1.47 

Parson's  Hill . 

43  56  11.73 

69  40  20.37 

357  35  24 

Rartoe . rttt. 

177  35  31 

5072.7 

5547  3 

3.15 

252  20  16 

Edgecombe . 

72  23  19 

6164.5 

6741 !3 

3.83 

Qreenleaf*  HiU . . . 

43  55  24.38 

69  41  02.72 

17  30  58 

Parker*  Inland  T 

197  29  08 

11742.5 

12841 .2 

7.30 

342  11  13 

Bartoe . 

162  11  49 

3788!  3 

4142!8 

2.35 

Bed  and  White  Flag,  near  school 

43  54  25.02 

69  42  01.01 

13  24  08 

Parker’s  Island . 

193  22  59 

9629.1 

10530.1 

5.98 

house. 

305  48  32 

Bartoe . 

125  49  48 

3033.0 

3316.8 

1.88 

Lewis  HiU . 

43  54  21.69 

69  38  29.08 

53  37  26 

Rartoe . . .T.TTTr 

233  36  16 

2819.5 

3083.3 

1.75 

162  12  25 

Cushman . 

342  11  05 

8455.5 

9246!7 

5!25 

Baris  Signal . . . 

43  52  23.41 

69  49  42.39 

13  06  29 

Parker*  Inland 

193  05  48 

5764.1 

6303  4 

3  58 

Tall  n«mlMDk]  Westport  island.. j 

43  53  28.61 

239  40  29 

13  53  34 

Bartoe . 

Parker*  Inland 

59  42  14 

103  52  3R 

3919!6 

7856.0 

4286.4 

(KQl  I 

2!43 

4  88 

69  42  16.48 

270  40  35 

Bartoe . 

1  (HI  UU 

90  42  02 

2805!4 

3067.9 

l!74 

Black  and  Bed  Flag,  southwest 

43  51  31.84 

69  42  44.28 

17  27  32 

Parker*  Island . 

197  26  53 

4216.7 

4611.2 

2.63 

part  of  Westport  island. 

223  48  39 

Bartoe . 

43  50  25 

4947.9 

5410.9 

3.07 

CampbeU*  Ledge...., 

43  51  36.97 

09  44  03.93 

352  59  13 

Parker*  Inland  t  T . ,  T  t 

172  59  29 

4212.8 

4607.0 

2.62 

236  44  99 

Bartoe . . . 

56  46  51 

6223!  2 

6805*.5 

3!  87 

McMahan*  Island...... .... .... 

43  50  35.70 

69  42  16.44 

262  25  28 

Mount  Pingah  T 

82  29  13 

7330.8 

8016.7 

4.55 

304  20  33 

Southport  Ledge . 

124  28  51 

5401.9 

5907‘.3 

3!36 

Thirty- Acre  Island . 

43  51  22.11 

69  40  26.57 

185  11  50 

Rartoe . ,,r  ,TtT 

5  12  01 

3885.8 

4249.4 

2.41 

275  33  19 

Mount  Piagah . 

95  35  48 

4835.8 

5288!  3 

3.00 

Martin  House,  Southport . 

43  50  32.56 

69  40  00.80 

177  38  09 

Rartoe .  ... 

357  38  02 

5403.8 

5909.4 

3.36 

30  34  09 

Griffith*  Head . 

210  32  07 

7772.1 

8499.3 

4.83 

Townsend  Out,  red  flag . 

43  50  49.46 

69  39  46.52 

173  39  48 

Rartoe . T  » r , »  T .  - 

353  39  31 

4907.6 

5366.8 

3.05 

262  10  12 

Mount  Pisgah . . 

82  12  14 

3955.7 

4325!8 

2!46 

Hendrick’s  Head-light.... ...... 

43  49  20.45 

69  41  03.59 

23  20  42 

Seguin  Light. . . .  T .  T  T , , , 

203  17  51 

13951.8 

15257.3 

8.67 

90  31  21 

Parker*  Island . 

I  270  29  32 

3515.2 

3844 !l 

2!l8 
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UNITED  STATES  COAST  SURVEY.— GEOGRAPHICAL  POSITIONS. 


Section  I. —  Vicinity  of  Sheepscut  River .  Sketch  No.  2. 


Name  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  station— 

Back  azimuth. 

Distance. 

Distance. 

Distance. 

•  /  // 

•  /  // 

•  /  n 

°  /  n 

Metres. 

Yards. 

Miles. 

Booth  bay  Centre,  white  spire  . . . 

43  53  39.15 

69  37  49.90 

118  3?  34 

B&rtoc . . . 

■m  35  51 

3759.6 

4111.4 

9.34 

335  99  09 

Mount  Pi*gah . 

155  29  38 

9789.5 

3050.5 

1.73 

Booth  bay  Harbor,  white  spire. . . . 

43  51  93.38 

69  37  09.64 

97  56  51 

Southport  Ledge . 

207  55  37 

5121.9 

5601.1 

3.18 

320  37  10 

Mount  Pisgah . 

140  37  93 

654.4 

715.6 

0.41 

Hodgden’s  House,  chimney  in 

43  51  53.91 

69  37  58.99 

134  99  07 

Bartoe . 

314  27  36 

4123.1 

4508.9 

2.56 

centre. 

350  25  09 

Damisceve . 

170  26  13 

12464.3 

13630.6 

7.74 

43  57  35.93 

69  37  00.90 

297  20  22 

Edgecombe  ........... 

117  21  06 

1589.7 

1738.4 

0.90 

193  10  48 

Haigett,  (1) . 

13  11  17 

4068.9 

4449.6 

SL53 

Hunting  Island,  Cape  Newagen.. 

43  47  09.48 

69  39  14.37 

43  00  10 

Seguin  Light . 

999  56  03 

11691.4 

19785.4 

7.96 

311  13  59 

Damiscove . 

131  15  48 

5000.4 

5468.3 

3.11 

Lower  Mark  Island . 

43  47  34.14 

69  40  19.93 

34  57  48 

Seguin  Light.... . .  .... 

214  54  29 

11697.2 

19715.1 

7.29 

310  06  54 

Damiscove. . . 

130  09  31 

6630.3 

7250.7 

4.19 

Burnt  Island  Light. . . 

43  49  99.97 

69  38  05.99 

308  03  41 

White  Island . 

198  06  27 

6801.1 

7437.5 

4.99 

49  00  50 

Southport  Ledge . 

229  00  14 

1534.7 

1678.3 

0.95 

Squirrel  Island . 

43  48  90.05 

69  37  97.19 

346  39  35 

Damiscove. ............ 

166  33  17 

5851.4 

6398.9 

3  63 

70  36  56 

Griffith’s  Head . 

250  33  07 

7832.7 

8565.6 

4.87 

Spruce  Point . . . 

43  49  46.66 

69  36  58.40 

390  46  50 

White  Island . 

140  48  49 

6106.1 

6677.4 

3.79 

59  48  97 

Southport  Ledge . 

239  47  05 

3067.8 

3354.8 

1.90 

Red  Chimney  of  House . 

43  48  57.03 

69  35  55.66 

162  50  53 

Mount  Pisgah . . 

349  50  15 

4194.1 

4586.5 

9  60 

89  51  09 

Southport  Ledge . 

969  49  03 

4053.5 

4432.8 

2.59 

West  Gable  end  of  Barn . 

43  49  19.73 

69  35  35.51 

154  94  49 

Mount  Pisgah . 

334  93  57 

3906.2 

4271  7 

2  43 

83  43  53 

Southport  Ledge . 

963  41  34 

4530.9 

4954.9 

2!81 

House  on  Hill,  chimney . 

43  49  98.45 

69  35  91.99 

146  47  90 

Mount  Pisgah . 

396  46  18 

3631.3 

3971.1 

9.96 

78  28  49 

Southport  Ledge . 

258  26  20 

4904.9 

5363.8 

3.05 

Methodist  Meeting-house,  chim¬ 

43  50  95.98 

69  35  09.59 

117  56  24 

Mount  Pisgah . 

997  55  09 

2741.7 

2998.2 

1.70 

ney. 

62  97  13 

Southport  Ledge . 

249  24  31 

5909.4 

6462.3 

3.67 

Linlcan’s  Neck,  red  flag . 

43  50  55.48 

69  34  38.74 

96  48  32 

Mount  Pisgah . 

976  47  00 

2975.6 

3254.0 

1.85 

57  35  27 

Southport  Ledge . 

937  32  28 

6837.2 

7477.0 

4.25 

Fisherman’S  Island,  chimney  of 

43  48  41.66 

69  38  13.60 

209  21  35 

Mount  Pisgah  . 

92  92  39 

4846.4 

5299.9 

3.01 

house. 

996  10  06 

White  Island... . 

116  12  57 

6175.2 

6753.0 

3.84 

Outer  Heron  Island _ _ ...... 

43  46  39.90 

69  34  44.44 

214  47  26 

White  Island  . 

34  47  53 

1518.7 

1660.8 

0  94 

128  10  52 

Southport  Ledge . 

308  07  57 

7181.6 

7853! 6 

4.46 

Section  II. —  Vicinity  of  New  York.  Sketch  B,  No.  7. 


Name  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  station— 

Back  aziasuth. 

Distance. 

Distance. 

Distance. 

Near  East  River. 

•  •  /* 

•  /  n 

•  /  // 

•  /  n 

Metres. 

Yards. 

Miles. 

40  41  50,06 

73  59  05.93 

398  18  00 

148  18  55 

3746*1 

4096  6 

28  37  47 

Brooklyn  Pilgrim  Ch’ch. 

908  37  36 

794  3 

ms 

0.49 

Naval  Hraphal  Turret . . 

40  41  59.83 

73  57  35.49 

9  39  23 

189  m  19 

9998  3 

3278  8 

95  13  32 

St.  Ann’s  Church . 

275  12  33 

2115,3 

9313.2 

1.31 

Pier  28 .  . 

40  42  99.36 

73  59  37.12 

345  95  41 

165  25  51 

1462  9 

1599  8 

313  49  41 

8t.~Ann’s  Church . 

133  50  09 

1037.6 

1 134  ^  7 

0.64 

Bt.  John’s  Church . 

40  43  13.37 

74  00  04.51 

12  05  20 

Governor’s  Island,  (9).. 

192  05  01 

3213.1 

3513.7 

9.00 

328  28  97 

Mount  Prospect . 

148  30  01 

6427.1 

7U28.5 

3.99 

City  Mills . 

40  49  07.73 

73  59  93.38 

144  98  06 

Pier  28 . 

324  27  57 

554.8 

606  7 

0  34 

127  52  47 

St.  Paul’s  Church . 

307  59  13 

154L3 

168515 

0.96 

Pier  37 . 

40  49  97.83 

73  59  19.22 

68  07  53 

Pier  28 . 

248  07  41 

452  8 

495  2 

0.98 

339  41  96 

St.  Ann’s  Church . 

159  41  35 

946i0 

1034! 5 

0.*50 

Pier  38 . 

40  49  97.98 

73  59  17.66 

49  12  56 

Pier  28 . 

949  12  43 

488.6 

534  3 

A  V) 

341  53  18 

Bt.  Ann’s  Church . 

161  53  96 

938.5 

102613 

V  •  uw 

0  58 

pier  40 . . . 

40  42  98.75 

73  59  19.50 

349  26  13 

St.  Ann’s  Church _ 

169  26  18 

931.9 

1019.1 

0.58 

7  25  00 

Pilgrim  Church . 

187  24  54 

1626 !2 

1778!4 

i!oi 

Pier  41 . * . 

40  49  99.06 

73  59  10.79 

359  03  56 

St.  Ann’s  Chnrch.TT.T 

172  04  00 

934  3 

1021 .7 

0.58 

71  30  41 

Pier  28 . 

251  30  24 

653.2 

714.3 

0.41 

Pier  54  . 

40  49  39.39 

73  58  39.73 

89  09  58 

Pier  45 . 

962  09  40 

655  7 

717.0 

0.41 

38  34  59 

St.  Ann’s  Church . 

216  34  38 

1280.0 

1390l8 

0.79 
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UNITED  STATES  COAST  SURVEY.— GEOGRAPHICAL  POSITIONS. 
Section  II. —  Vicinity  of  Hew  York.  Sketch  B,  No.  T. 


Name  of  Btation. 


Perrail . 

Roberts  A  Williams . . 

South  Ninth  Street  Pier . 

East  and  Water  Streets,  post. . .  • 

Pier  53 . . 

Pier  55,  Jackson  street . 

Pier  50 . 

F  Street  Pier . 

Bomb  First  Street  Pier,  or  Elys’ 
Pier. 

South  Fourth  Street  Pier . 

South  Eleventh  Street  Pier . 

Ann  Street,  Williamsburg . 

Navy  Yard  Wall,  northwest 
corner. 

Pier  50 . 


Pier  61 . 

Pier  56 . 

Pier  57.  . 

Camphene  Works,  or  South 
Sixth  street. 

South  Second  Street  Pier . 

K  Street  Pier . 

Pier  71 . 

Franklin . . . . 

Pittston  Coal  Company . 

Eighteenth  Street  and  Avenue  B. 

Thirty-eighth  Street  Pier . . 

North  Thirteenth  Street  Pier.... 

Penny  Bridge . . . 

Empire  Works  Corner.,.. . . 

Fifteenth  Street  and  Avenue  B  . . 

Bellevue  Hospital . 

Clark’s  Tavern,  northwest  cor-  1 
ner. 


Latitude. 

Longitude. 

Azimuth. 

To  station— 

Back  azimuth. 

Distance. 

Distance. 

Distance. 

•  /  // 

•  /  // 

•  /  // 

•  /  it 

Metres. 

Yards. 

Miles. 

40  43  00.45 

73  57  44.24 

114  34  38 

45  07  15 

Holy  Redeemer  Church. 
St.  Ann’s  Church . 

294  33  58 
225  06  22 

1583.0 

2682.8 

1731.1 

2933.8 

0.98 

1.67 

40  43  49  42 

73  57  46.13 

125  35  30 

44  43  53 

Holy  Redeemer  Church. 
Brooklyn  Gas  Company. 

305  34  51 
224  43  27 

1715.8 

1346.2 

1876.3 

1472.2 

1.07 

0.84 

40  43  30.76 

73  57  53.08 

60  00  51 

64  05  54 

St.  Ann’s  Church . 

Brooklyn  Gas  Company. 

240  00  04 
244  05  32 

1955.4 

871.6 

2138.4 

953.2 

1.21 

0.54 

40  43  30.94 

73  58  16.41 

297  21  16 

19  35  22 

South  Ninth  Street  Pier. 
Brooklyn  Gas  Company. 

117  21  31 
199  35  29 

616.6 

705.0 

674.3 

771.0 

0.38 

0.44 

40  42  31.90 

73  58  40  12 

30  12  19 
392  36  30 

St.  Ann’s  Church . 

Brooklyn  Gas  Company. 

210  12  03 
142  96  39 

1171.7 

542.8 

1281.3 

593.6 

0.73 

0.34 

40  43  33.55 

73  58  30.78 

84  43  49 
346  59  36 

Pier  53 . 

Brooklyn  Gas  Company. 

264  43  43 
166  59  29 

220.0 

447.7 

340.6 

489.6 

0.14 

0.28 

40  49  31  33 

73  58  46.27 

24  05  59 
964  06  08 

8l.  Ann’s  Church . 

Pier  54 . 

204  05  47 

84  06  17 

1090.1 

319.4 

1192.1 

349.3 

0.68 

0.20 

40  43  57.33 

73  57  25.67 

186  09  42 

59  18  47 

Blackwell’s  Island,  (2). 
Sevent’nth  St.  Bulkh’d. 

6  09  48 
239  18  25 

2018.9 

907.9 

2207.8 

992.8 

1.25 

0.56 

40  43  55.03 

73  57  45.19 

19  14  03 
130  11  49 

Peck  Slip  Ferry . 

Holy  Redeemer  Church. 

199  13  57 
300  11  10 

649.1 

1641.7 

709.8 

1795.3 

0.40 

1.02 

40  49  45.65 

73  57  46.93 

129  00  34 

27  54  20 

Holy  Redeemer  Church. 
Peck  Slip  Ferry . 

308  59  56 
207  54  15 

1771.3 

366.6 

1937.0 

400.9 

1.10 

0.23 

40  43  36.13 

73  57  59.83 

127  33  40 

73  14  01 

East  and  Water  Sts., post. 
Brooklyn  Gas  Company. 

307  33  25 
253  13  39 

698.8 

825.6 

764.2 

902.9 

0.43 

0.51 

40  43  13.58 

73  57  51.09 

144  51  10 
174  98  48 

East  and  Water  Sts., post. 
South  Eleventh  St.  her. 

324  50  53 
354  28  47 

1033.4 

419.8 

1129.0 

459.1 

0.64 
0  26 

40  43  14.99 

73  58  93.72 

194  03  03 
343  16  56 

Pier  55,  Grand  street. .. 
South  Eleventh  St.  Pier. 

14  02  09 
63  17  16 

884.8 

812.1 

967.6 

888.1 

0.55 

0.50 

40  49  50.37 

73  58  09.73 

273  05  44 
249  32  06 

Roberts  A  Williams.... 
Ferrall . 

93  05  59 
62  33  23 

554.4 

674.0 

606.3 

737.1 

0  34 
0.42 

40  49  56.89 

73  58  10.29 

299  14  16 
259  47  52 

Roberts  A  Williams  .. 
Ferrall . 

112  14  33 

79  48  09 

610.6 

619.5 

667.7 

677.5 

0.38 

0.38 

40  49  45.48 

73  58  12.27 

315  22  90 
258  50  36 

South  Ninth  Street  Pier. 
Roberts  A  Williams .... 

135  22  32 

78  50  53 

639.9 

625.0 

699.8 

683.5 

0.40 

0.39 

40  49  46.65 

73  58  11.66 

21  36  25 
961  55  13 

Pier  *6 . 

Roberts  A  Williams... 

201  36  25 

81  55  29 

38.6 

605.0 

42.2 

661.6 

0.02 

0.38 

40  43  41.95 

73  57  48.44 

50  53  14 

90  29  31 

Brooklyn  Gas  Company. 
Pier  55,  Grand  Btreet. . . 

230  52  49 
270  29  14 

1151.1 

613.5 

1258.8 

670.9 

0.71 

0.39 

40  49  59.94 

73  57  45.46 

185  18  21 
122  52  98 

South  First  Street  Pier  . 
Holy  Redeemer  Church. 

5  18  21 
302  51  49 

86.2 

1679.9 

94.3 

1837.1 

0.05 

1.04 

40  43  46.03 

73  57  96.01 

7  08  33 

81  32  33 

North  Eighth  Street  Pier 
Sevent’nth  St.  Bulkh’d. 

187  08  30 
961  32  12 

871.9 

781.7 

953.5 

854.8 

0.54 

0.48 

40  43  28.39 

73  58  01.93 

293  36  29 
334  17  49 

North  Eighth  Street  Pier. 
Ferrall . . . 

113  36  49 
154  18  01 

801.7 
956  6 

876.7 

1046.1 

0.50 

0.59 

40  43  32. 60 

73  57  23.29 

26  22  22 
109  40  44 

Ferrall . 

Sevent’nth  St.  Bulkh’d. 

206  22  08 
289  40  21 

1106.9 

888.8 

1910.5 

972.0 

0.69 

0.55 

40  43  22.67 

73  57  96.85 

195  15  92 
128  47  43 

Franklin . 

Sevent’nth  St.  Bulkli’d. 

15  15  24 
308  47  22 

317.4 

066.5 

347.1 

1056.9 

0.90 

0.60 

40  43  59.38 

73  58  16.14 

307  37  06 
262  38  40 

Sevent’nth  St.  Bulkh’d. 
F  Street  Pier . 

127  37  17 

82  39  13 

508.9 

1193.8 

556.5 

1305.5 

0.31 

0.74 

40  44  49.37 

73  57  55.10 

2  47  48 
333  31  42 

Sevent’nth  St.  Bulkh’d. 
F  Street  Pier . 

182  47  45 
153  32  01 

1851.7 

1548.6 

2025.0 

1693.5 

1.15 

0.96 

40  43  26.10 

73  57  18.40 

61  56  52 
150  14  05 

Pittston  Coal  Company. 
Franklin . 

241  56  46 
330  14  02 

224.7 

231.0 

245.7 

252.6 

0.14 

0.14 

40  43  21.44 

73  57  12.26 

96  20  03 
143  03  38 

Pittston  Coal  Company. 
Franklin  . . 

276  19  52 
323  03  31 

344.6 

430.7 

376.8 

471.0 

0.21 

0.27 

40  44  06.93 

73  58  00.49 

357  11  33 
288  33  32 

Sevent’nth  St.  Bulkh’d. 
F  Street  Pier . 

177  11  34 
108  33  55 

738.5 

861.7 

807.6 

942.3 

0.46 

0.53 

40  43  45.67 

73  58  21.13 

209  32  19 
281  17  21 

Eight’nth  St.  A  Avenue  B 
Sevent’nlh  St.  Bulkh’d. 

29  32  22 
101  17  35 

237.7 

530.6 

259.9 

580.3 

0.15 

0.33 

40  44  18.90 

73  58  15.29 

340  59  03 
298  58  58 

Sevent’nth  St.  Bulkh’d. 
F  Street  Pier  . . 

160  59  14 
118  59  30 

1171.2 

1328.8 

1280.8 

1453.1 

0.73 

0.82 

40  44  06.17 

73  58  16.08 

209  50  20 
382  58  10 

Twenty-eighth  St.  Pier . 

1  F  Street  Pier . . 

29  50  26 
103  58  43 

408.4 

1213.7 

446.6 

1327.3 

0.25 

0.75 
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Name  of  station. 


Hunter’s  Point  Station . 

Terrace,  Fifty-first  Street  Comer. 
Terrace,  Fifty-first  Street  Mark. . 

Hunter’s  Point  R.  W . 

East  and  Water  Streets  Comer. . 

Montague . . . 

Pier  1 . 

Pier  5 . 

Pier  6 . 

Pier  9 . 

Degraw  Street . 

Baltic  Street  Pier . . . 

Sedgwick  Street  Pier. . . 

De  Forrest’s  Pier . . . 

Bridge  Street  Ferry  Pier . 

Congress  Street  Pier . 

Thompson’s  Pier. . . . . 

Baxter’s  Pier . . . 

Prentice’s  Pier . 

Pier  11 . 

Pier  12 . 

Pier  16 . 

Pier  17 . 

Pier  18 . 

Pier  19 . 

Nesmith’s  Pier . 

Pier  20 . 

Pier  23 . 

Haxton . 

Pier  42 . 

Pier  44 . 


Latitude. 

Longitude. 

Azimuth. 

To  station— 

Back  azimuth. 

Distance. 

Distance. 

Distance. 

•  t  ii 

•  /  if 

•  i  a 

•  /  // 

Metre t. 

Yards. 

Miler 

40  44  48.36 

73  56  52.02 

85  46  30 

Dutch  Ref.  Ch.,  marble 

205  45  10 

2878.7 

3148.1 

1.79 

steeple. 

206  38  22 

F  Street  Pier . 

26  38  44 

1760.3 

1925.0 

1.09 

40  45  10.64 

73  57  31.77 

23  19  49 

Right ’nth  St.  A  Avenue  B 

203  19  19 

2629.1 

2875.1 

1.63 

305  12  11 

Blackwell’s  Island,  (2). 

125  12  21 

440.2 

481.4 

0.27 

40  45  11.17 

73  57  31.57 

307  11  02 

Hunter’s  Point  Station . 

127  11  28 

1164.6 

1273.6 

0.72 

356  31  07 

F  Street  Pier . 

176  31  11 

2281.5 

2495.0 

1.42 

40  44  42.40 

73  57  13.49 

29  55  30 

Sevent’nth  St.  Bulkh’d. 

209  55  00 

2138.5 

2338.9 

1.33 

11  37  41 

F  Street  Pier  ....  . 

191  37  33 

1419.2 

1552.0 

0.88 

40  42  40.08 

73  58  17.04 

297  04  36 

South  Ninth  Street  Pier. 

117  04  52 

631.6 

690.7 

0.39 

18  20  43 

Brooklyn  Gas  Company. 

198  20  37 

704.1 

770.0 

0.44 

40  41  42.03 

73  59  34.41 

76  45  02 

Governor’s  Island,  (2) . . 

256  44  24 

1417.5 

1550.1 

0.8S 

177  04  35 

Pier  28  . . 

357  04  33 

1245.4 

1361.9 

0.77 

40  41  59.13 

74  00  28.39 

292  34  41 

Montague . 

112  35  16 

1372.6 

1501.0 

0.85 

7  30  19 

Governor’s  Island,  (2) . . 

187  30  16 

859.5 

939.9 

0.53 

40  41  59.09 

74  00  18.27 

22  21  49 

Governor’s  Island,  '2) . . 

202  21  39 

920.9 

1006.3 

0.57 

297  37  13 

PilgrimChurch,  Brooklyn 

117  37  50 

1505.8 

1646.7 

0  93 

40  41  59.68 

74  00  15.78 

86  42  03 

Pier  1 . 

266  42  11 

296.5 

32-1.2 

0.18 

25  09  33 

Governor’s  Island,  (2) . . 

205  09  44 

960.4 

1050.3 

0.60 

40  42  03.04 

74  00  09.04 

30  13  35 

Governor’s  Island,  (2) . . 

210  13  19 

1126.0 

1231.4 

0.70 

306  16  01 

Pilgrim  Church . 

126  16  32 

1386.1 

1515.7 

0.86 

40  41  10.06 

74  00  04.05 

134  03  13 

Governor’s  Island,  (2) . . 

314  02  54 

951.2 

1040.2 

0.59 

202  27  17 

Ford’s  Pier . 

22  97  28 

1035.9 

1132.8 

0.64 

40  41  20.19 

73  59  58.03 

112  55  17 

Governor’s  Island,  (2) .. 

292  54  54 

895.7 

979.5 

0.56 

149  19  01 

Pier  1  . . 

329  18  41 

1396.4 

1527.1 

0.87 

40  41  13.87 

74  00  06.71 

226  16  49 

Baltic  Street  Pier . 

46  16  55 

282.0 

308.4 

0.17 

131  12  00 

Governor’s  Island,  (2) . . 

311  11  43 

825.6 

902.9 

0.51 

40  49  06.16 

73  59  29.02 

28  53  50 

Ford’s  Pier  . . . 

208  53  38 

883.1 

965.7 

0.55 

114  59  01 

Trinity  Church,  N.  T... 

294  58  25 

1429.4 

1563.1 

0.89 

40  42  17.82 

73  58  42.96 

287  18  03 

Brooklyn  Gas  Company. 

87  18  14 

387.2 

423.4 

0.24 

212  10  35 

Pier  55,  Jackson  street . 

32  10  43 

536.9 

587.1 

0.33 

40  41  22.96 

73  59  56.34 

106  56  34 

Governor’s  Island,  (2).. 

986  56  10 

903.9 

988.5 

0.56 

200  59  58 

Ford’s  Pier . 

21  00  04 

599.2 

655.3 

0.37 

40  41  58.63 

73  59  31.26 

60  04  00 

Governor’s  Island,  (2) . . 

240  03  20 

1K77.3 

1834.2 

1  04 

123  54  34 

Trinity  Church,  N.  Y.. 

303  53  59 

1496.4 

1638.6 

0.93 

40  41  51.22 

73  59  38.10 

134  30  27 

Trinity  Church,  N.  Y. .. 

314  29  57 

1518.2 

1660.3 

0.94 

64  48  02 

Governor’s  Island,  (2) . . 

244  47  26 

1429.1 

1562.8 

0.89 

40  41  43.85 

73  59  43.60 

143  33  2t 

Trinity  Church,  N.  Y... 

323  32  54 

1605.7 

1755.9 

1.00 

1 

209  36  16 

Baxter’s  Pier . 

29  36  17 

261.3 

285.7 

0.16 

40  42  05.01 

74  00  05.87 

31  48  32 

Governor’s  Isl  and,  (2) . . 

211  48  14 

1216.3 

1330.1 

0.75 

310  10  22 

Pilgrim  Church . 

130  10  51 

1365.2 

1492.9 

0.85 

40  42  05.82 

74  00  04.58 

32  22  33 

Governor’s  Island,  (2) . .  i 

212  22  14 

1253.5 

1370.8 

0.78 

316  00  10 

Montague . 

136  00  30 

1019.8 

1115.2 

0.63 

40  42  09.93 

73  59  58.00 

327  13  07 

Montague . . 

147  13  22 

1023.3 

1119.0 

0.64 

34  51  32 

Governor’s  Island,  (2) . . 

214  51  09 

1444.6 

1579.8 

0.90 

40  42  10.94 

73  59  56.61 

329  40  51 

Montague . 

149  41  05 

1032.6 

1129.2 

0.64 

35  12  48 

Governor’s  Island,  (2) . . 

215  12  24 

1488.8 

1628.1 

0.92 

40  42  11.99 

73  59  55.28 

332  03  51 

Montague . 

152  04  05 

1045.7 

1143.5 

0.65 

279  58  03 

City  Mills . 

99  58  24 

760.3 

831.4 

0.47 

40  42  13.25 

73  59  53.49 

283  33  17 

Oitv  Mills . 

103  33  37 

727.2 

795.2 

0.45 

335  02  47 

Montague . . 

155  02  59 

1061.8 

1161.1 

0.66 

40  42  15.10 

73  59  10.33 

109  35  40 

Pier  28 . 

289  35  23 

667.4 

7*29.8 

0.41 

207  42  13 

Pier  45  . 

27  42  19 

501.2 

548.1 

0.31 

40  42  14.31 

73  59  51.87 

286  52  10 

City  Mills . 

106  52  28 

699.0 

764.4 

0.43 

36  17  49 

Governor’s  Island,  (2) . 

216  17  22 

1638.2 

1791.5 

1.02 

40  42  17.92 

73  59  43.21 

37  36  04 

Governor’s  Island,  (2) . . 

217  35  33 

1807.0 

1076.1 

1.12 

345  56  09 

Montague . 

165  56  17 

1140.9 

1247.6 

0.71 

40  42  13.95 

73  59  18.23 

221  06  31  j 

Pier  45 . 

41  06  43 

636.1 

696  6 

0.39 

326  23  41 

|  St.  Ann’s  Church . 

146  23  51 

551.3 

602.9 

0.34 

40  42  29.42 

73  59  07.56 

269  15  37 

Pier  45 . 

89  15  42 

167.9 

183.6 

0  10 

27  41  38 

Haxton . 1 

207  41  31 

538.8 

589.2 

0.33 

40  42  30.08 

73  59  02.78 

288  14  27 

Pier  45 .  . 1 

108  14  29 

58.5 

64.0 

0.04 

79  39  09 

Pier  42 . 

259  39  06 

114.1 

124.8 

0.07 
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Name  of  station. 

'  Latitude. 

1 

Longitude. 

Azimuth.  1 

To  station — 

Back  azimuth. 

‘ 

1  Distance. 

:  . 

Distance. 

- 

Distance. 

O  J  II 

•  /  n 

•  i  It 

•  /  it  '1 

Aleti  es. 

Yard*. 

Miles. 

Pier  4 . 

40  41  58.59 

74  00  20.65 

19  93  07 

Governor’s  Island,  (2).. 

199  2 l  59 

88.5.8 

968.7 

0.55 

254  38  44 

Pier  5 . . . 

74  38  46 

58.2 

63.6 

0  04. 

Pier  7 . ; . 

40  42  00  94 

74  00  12  71 

302  57  27 

Montague . 

122  57  52 

1071.6 

1171.9 

0.#7 

61  44  45 

Pier  6  . . . 

241  44  43 

82.0 

89.7 

0.05 

Pier  8 . V. . . . 

40  42  01.98 

74  00  10.71 

29  17  17 

Governor’!*  Island,  2).. 

209  17  02 

1077  9 

1178.4 

0.67 

305  48  33 

>1  oir  ague . 

125  40  57 

1051.1 

1149.4 

0.65 

Catharine  Street  Ferry . . 

40  42  13.31 

73  59  06.81 

123  42  24 

Nesmith’s  Pier . . . . 

a '3  42  22 

99.4 

108.7 

0.06 

196  46  09 

Pier  45 . 

16  46  13 

521.0 

570.2 

-  0.32 

Atlantic  8tores,  northwest  corner 

40  41  08.00 

74  00  10.58 

208  16  41 

Ford’s  Pier . 

28  16  56 

1159.0 

1267.4 

0.72 

165  09  01 

Pier  1 . 

345  08  49 

1631.3 

1783.9 

1.01 

Pier  10,  1856  . 

40  42  04.15 

74  00  07.48 

30  55  03 

Governor’s  Island,  (2) . 

210  51  46 

1173.9 

1983  7 

0.73 

311  17  42 

Montague . 

131  18  04 

1033.6 

1130.3 

0.64 

Pier  14 . 

40  42  07.76 

74  00  01.69 

49  09  01 

Pier  11  . 

229  08  58 

129.7 

141.8 

0.08 

321  05  02 

Montague . 

141  05  20 

1019.6 

1115.0 

0.63' 

40  41  27.54 

73  59  42.51 

165  15  42 

Frtrd’s  Pi*  r . 

345  15  39 

412. 1 

172  5 

0.27 

132  07  35 

Pier  l . 

312  07  05 

1452.3 

1568.2 

0.90 

40  41  29.15 

73  59  48.60 

185  07  16 

Ford’s  Pier . 

5  07  17 

369.9 

404  5 

0.93 

134  42  23 

Pier  l . 

314  41  57 

1314.4 

1437.4 

0.82 

40  42  04.81 

74  00  18.35 

53  20  20 

Pier  1 .  . 

233  20  13 

293  7 

321 .2 

0  18 

coiner. 

18  42  22  ! 

i  Governor’s  Island,  (2) . . 

198  42  12 

1084.7 

1186.2 

0.67 

Old  Slip  and  South,  southeast 

40  42  09.69 

74  00  09.37 

316  42  47 

Pior  12  . 

136  42  50 

164  0 

179.3 

0.10 

corner. 

273  13  10 

City  Mills  . . 

93  13  40 

1081.5 

1182.7 

0.67 

Second  Presbyterian  Church, 

40  42  41.16 

73  57  21.62 

81  11  21 

Pier  45 . 

261  10  17 

2316  2 

2.565  7 

’  1.46 

Williamsburg. 

70  10  25 

City  Mills.. . 

250  09  06 

3038.9 

3323.2 

1.89 

Near  North  River. 

Castle  Point . 

40  44  37.25 

74  01  05.33 

20  09  26 

Jersey  CitV  Spire . 

200  08  52 

3507.7 

3835.9 

2.18 

267  34  13  i 

Dutch  Ref.  Ch  ,  marble 

87  35  38 

3073  9 

3361.5 

1.91 

steeple. 

fiinaril’n  Pier  . . . 

40  42  50.82 

74  01  35.29 

192  04  41  | 

Cattle  Point . 

12  05  00 

3357. 1 

3671.2 

2.09 

329  1 1  49  I 

Governor’s  Island,  (2).. 

149  12  29 

2818.1 

3  14.6 

1.77 

Pier  52 . 

40  43  57.68 

74  00  26.19 

45  45  35 

Jersey  City  Spire . 

925  44  36 

2970  0 

3247  9 

1.85 

123  40  28 

West  Hoboken . 

303  39  22 

2841.6 

3107.5 

1.77 

New  York  and  Eric  Railroad 

40  43  02.14 

74  00  34.66 

146  37  49 

West  Hohnken . 

326  36  49 

3937.7 

4306. 1 

2.45 

Pier. 

86  47  39  1 

\  Jersey  City  Spire . 

266  47  01 

1581.9 

1511.2 

0.86 

Pier  21 . 

40  42  46.19 

74  00  40.68 

40  02  26 

Redlne’s  Mand  Signal.. 

220  01  22 

3602.3 

3939.4 

2  24 

328  32  51 

Trinity  Church.  N.  Y.. . 

H8  33  02 

739.8 

809.0 

0.46 

Pier  20 . 

40  42  44.54 

74  00  40.03 

325  56  01  | 

Trinity  Church,  N.  Y. . 

1 45  56  12 

700.1 

765.6 

0.43 

170  38  37  | 

Castle  Point . 

3  .0  38  21 

3523.1 

3852.8 

2.19 

Picf  45 . . 

40  43  37.44 

74  00  28.23 

47  35  12  > 

Canard’s  Pier. . i 

227  34  QR 

2131.5 

2330.9 

1  32 

154  44  12  1 

Castle  Point .  ^ 

334  43  48 

2040. 1 

2231.0 

1.27 

Pier  23 . 

40  42  48.23 

74  00  38.99 

93  28  26  1 

Cunard’s  Pier . 1 

273  27  49 

1323.6 

1417.4 

0.82 

169  34  58 

Cattle  Point  . . 

349  31  41 

3419  2 

3739.1 

2.12 

Pier  28  . 

40  42  55.05 

74  00  36.90 

84  34  17  j 

Cunnrd’s  Pier . 

264  33  39 

1376  3 

1505.1 

0  85 

188  51  02  1 

Pier  45 . 

8  51  08 

1323.2 

1417.0 

0  82 

Pier  33 . 

40  43  04.78 

74  00  34.24  i 

165  39  05  1 

Castle  Point .  .... 

345  38  45 

2944.0 

3219.5 

1.83 

73  16  43 

Cuuard’s  IV  r . 

253  16  03  1 

1495.8 

1635.8- 

0  93 

Pier8 . ! 

40  42  29.55 

74  00  44.34  ' 

172  52  25 

Castle  Pi >int . 

352  52  11 

3969.3 

4310.7 

2.47 

1184525 

CUnard’s  Pier . 

298  44  52 

1363.7 

1491.3 

0.85 

Pier  6. .......  * . 1 

40  42  27.66 

74  00  41.93 

121  08  13  | 

Cunard’s  Pier . 

3M1  07  40 

1380. 7 

1509.9 

0.86 

1 

173  10  12  1 

Castle  Point . 

353  09  59 

4025.0 

4401.6 

2.50 

Pier  4  . . 

40  42  23.32 

74  00  46.46 

126  30  53  1 

Cuimrd’s  Pier . 

306  30  21 

142-5.6 

1559.0 

0.88 

173  52  55  | 

Castle  Point . 1 

353  52  43 

4154.5 

4543  2 

2.58 

Pier  13 

40  42  35.42 

74  00  41.90 

171  40  32 

Castle  Point . . 

.351  40  17 

3797.9 

4153.3 

2  38 

110  46  24 

C Hoard’s  Pier . 

j  290  45  49 

1340  0 

1465  4 

0.83 

Pier  35 . 

1  40  43  08.95 

74  00  33.09 

69  02  1 1 

Cunard’s  Pier  ...  . 

219  01  30 

1563.1 

1709.4 

0  97 

|  164  28  38 

Castle  Point . 

1  344  28  17 

2826.8 

3091.3 

1.76 

Pier  39 

40  43  20.62 

74  00  30.60 

160  58  40 

|  Castle  Point . . 

310  58  17 

2500  3 

2734 . 3 

1  55 

58  48  40 

i  Cunard’s  Pier . 

238  47  58 

1771.3 

1940.3 

1.10 

Pier  49. . . . . . 

40  43  47.95 

74  00  27.09 

149  27  35 

j  Castle  Point . 

329  27  10 

1765.9 

1931  1 

1.10 

42  15  09 

Cuuard’s  Pier . 

222  14  25 

23'0.2 

2602.9 

1.48 

Pier  46 .... ...,*«••  ■  • « , 

40  43  40.49 

|  74  00  £8.12 

153  29  24 

1  Castle  Point . 

|  333  29  00 

1956.5 

2139.6 

1.21 

45  49  22 

!  Cunard’s  Pier . 

|  225  <18  38 

2198.0 

2403.7 

1.36 

29 
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* 


Name  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  station — 

Back  azimuth 

Distance.  | 

Distance. 

Distance. 

•  .  i  ii  / 

•  /  n 

•  i  ii 

•  9  99 

if  etret. 

Tur  . 

MiUt. 

Pier  47 . 

40  43  42.76 

74  00  27.85 

152  99 

44  39  09 

Cunard’s  Pier . 

224  38  25 

2251.8 

2462  5 

1.40 

Pier  55 . 

40  44  03.20 

74  00  24.44 

137  35  50 

Castle  Point . ..  . 

817  35  23 

1422  7 

1555  8 

0  88 

177  24  08 

Thirteenth  Street  Pier.. 

3J7  24  07 

892.5 

916.0 

0.55 

Pier  43 . 

40  43  3  .59 

74  00  28.54 

49  54  21 

229  53  38 

2047.7  < 

2239  3 

1.27 

156  16  03 

Castle  Point . 

336  15  38 

2145.1 

9345.8 

1.33 

Lon;  Dock,  Hoboken . . 

40  41  08.92 

74  01  20.24 

201  48  12 

91  46  92 

241  4 

1029  5 

8.58 

285  16  17 

Pier  59 . 

105  16  52 

1315! 6 

1438.0 

0.82 

Pier  30 . 

40  42  59.30 

74  00  35.67 

79  24  57 

959  94  16 

1423  3 

1556  5 

0  88 

167  01  31 

Castle  Point . .. . 

347  01  12 

3100.3 

3300.4 

1.93 

Pier  50 . 

40  43  50.89 

74  00  26.65 

41  00  23 

940  Ml  !W 

9454  9 

9684  6 

1  52 

147  35  48 

Castle  Point . 

327  35  23 

1693^7 

1852.2 

1.05 

Pier  37 . 

40  43  13.56 

74  00  32.30 

64  37  29 

944  36  48 

1789  1 

163  17  07 

Ca>tle  Point . 

343  16  45 

9696*3 

2947 !5 

l!67 

Pier  34 . 

40  43  06.28 

74  00  33.11 

71  54  37 

251  53  56 

1534  9 

1678  5 

0  95 

164  55  21 

Castle  Point . 

344  55  00 

2906 !l) 

3177.9 

L61 

Pier  1,  lamp . 

40  42  17.01 

74  00  48.80 

174  52  32 

354  52  21 

4343  1 

474D  5 

2  TO 

133  43  06 

Cunard’a  Pier . 

313  42  36 

1509.9 

1650!4 

0.94 

Castle  Garden . 

40  42  09.32 

74  00  43.59 

126  26  52 

306  96  04 

9>3T  3 

2337  3 

1  33 

54  13  39 

Bedloe’s  Island  Signal. . 

934  19  37 

£779  !9 

3031.6 

1.72 

Pier  2 . 

40  42  19.59 

74  00  48.04 

130  59  05 

StA  U)  .li 

1606  9 

0  91 

i74  32  30 

Castle  Point . 

354  32  19 

4265! 2 

4664 ! 3 

2!65 

Pier  3 . . . 

40  42  21.41 

74  00  47  14 

174  11  07 

354  10  55 

4211  4 

1  4605  5 

2  62 

128  46  13  * 

Cunard’a  Pier . 

308  45  42 

1448.9 

15«!5 

0.90 

Pier  14 . 

40  42  36.35 

74  00  41.32 

171  24  24 

35!  24  08 

3771  6 

4194  A 

2  34 

109  25  24 

Cunard’s  Pier  . 

289  24  49 

1313.0 

1468.7 

0.83 

Fifty-ninth  Street  Pier,  or  Ward’s 

40  46  18.57 

73  59  14  33 

155  05  37 

Guttenberg  Pier . 

335  05  17 

1664.3 

1820.0 

1.03 

Pier. 

82  43  10 

High  wood,  (2) . 

262  42  13 

2075.7 

2269.9 

1.29 

Fiftieth  Street . 

40  45  58.78 

73  59  31.73 

101  53  14 

981  59  98 

1687  1 

1845  0 

1 

172  08  12 

Guttenberg  Pier . 

352  08  04 

2140.3 

2340.6 

l!33 

Forty-third  Street  Pier . 

40  45  43.67 

73  59  45.83 

29  55  50 

Jffcsy  City  Spire 

209  54  30 

6162.7 

6739.3 

3  83 

121  36  47 

Higliwood,  (2) . . 

301  36  10 

1550!b 

1695!9 

0.96 

Fortieth  Street . 

40  45  32.80 

73  59  40.85 

178  26  58 

ii Pier 

358  26  56 

2922.4 

3195.8 

1 .82 

128  38  06 

|  Higliwood,  (2) . 

3U8  37  26 

1839!? 

201L8 

1 !  14 

Thirty-ninth  Street  Pier . 

4G  45  34.80 

73  59  53.55 

133  37  55 

II  igliwiwwl,  (9) 

313  37  23 

1574  5 

1791.8 

0.98 

29  43  56 

Jersey  City  Spire . 

2U9  42  35 

5835! 3 

6381.3 

3  62 

Twentieth  Street  Pier . 

40  44  49.81 

74  00  19.60 

167  56  10 

1  High  wood  (2) 

347  56  55 

2530.2 

2767.0 

1  57 

70  08  02 

Castle  Point . 

250  07  32 

1140.6 

1247 !3 

o!71 

Thirtieth  Street  Pier . 

40  45  13.92 

74  00  06.06 

153  56  20 

Ilfgliwnnd,  (9),  , 

333  55  56 

1926.1 

2106.3 

1  20 

50  52  49 

Castle  Point . 

230  52  10 

1199.4 

1960.1 

l.’ll 

West  &  Spring,  northeast  corner 

40  43  31  90 

74  00  19.87 

152  07  01 

Castle  Point . 

332  06  31 

2280.7 

2491.1 

1.49 

Paige’s  Hotel. 

54  24  30 

Cunard’s  Pier  . 

234  23  41 

2176.4 

2380.0 

1.35 

Seventy  first  Street  Signal . 

40  46  43.68 

73  58  57.80 

174  13  32 

Riikm  A  KeuP*  Pi#»r  . 

354  13  25 

2526.4 

2762.8 

1.57 

205  29  16 

Station  6 . 

25  29  33 

1  -4  47 !  0 

1582.4 

0.90 

Station  5 . 

40  47  00.33 

73  58  48.10 

23  48  43 

Seventy-first  St.  Signal. 

203  48  37 

561.0 

613.5 

0.35 

166  29  21 

Russ  6l  Reid’s  Pier . 

346  29  08 

2057.2 

£249.5 

1.28 

Guttenberg  Mill .  . 

40  47  34  91 

73  59  35.93 

12  57  41 

rSnttpnhprg  pj*>r 

192  57  36 

H66.6 

947  9 

0.54 

330  28  35 

Seventy-first  St  Signal.. 

150  29  00 

1815i3 

198.V2 

l!  13 

Tillietudlum  Pier,  1856 . 

40  49  44.10 

73  57  57.28 

337  11  04 

Switch  No  3 . 

157  11  22 

1664.0 

1819.7 

1  03 

207  03  45 

Vreeland,  (2) . 

27  04  00 

1215.9 

1329.7 

0.75 

Fort  Washington  Point,  (2) . 

40  50  59.49 

73  56  29.46 

62  02  44 

Fort  Lee,  South  Pier. .. 

242  02  00 

1792.3 

1960.0 

1.11 

82  43  58 

Fort  Lee,  North  Pier. . . 

262  43  24 

1220  9 

1335.1 

0.76 

Lydecker,  (2,)  1856 . 

40  52  27.54 

73  56  34.19 

20  58  00 

Fort  Lee,  North  Pier. . . 

200  57  34 

3073.9 

3361.5 

1.91 

21  06  34 

Tillietudlum  Pier,  1856. 

201  05  40 

5402.9 

5908.4 

3.36 

Lydecker,  (3,)  1856 . 

40  52  24.55 

73  56  32. 17 

22  26  46 

Fort  Lee,  North  Pier. . . 

202  26  26 

3006.0 

3287. 3 

1.87 

178  36  17 

Ft.  Washington  Point, (2) 

358  36  15 

2624.0 

2869.5 

1.63 

Bluff . 

40  50  14.38 

73  56  34.89 

110  42  25 

Fort  Lee,  South  Pier. . . 

290  41  44 

1557.2 

1702.9 

0.97 

64  12  24 

Tillietudlum  Pier,  1856. 

244  11  31 

2143.3 

2343.8 

1  33 

Berry ’b  Shantv . 

40  51  41.59 

73  55  50.93 

103  37  06 

PpYfiirri  ivp 

283  36  27 

1423.5 

1556  7 

0.88 

143  54  14 

Lydecker,  (3,)  1856  ... 

3:3  53  47 

1639.4 

1792.8 

L02 

Daly . 

40  49  54  29 

13  58  07.82 

228  52  35 

Ft.  Washington  Point, (2) 

48  53  39 

2057.7 

2250.2 

1.20 

251  06  03 

Bluff . 

74  07  04 

2263.8 

2475.6 

1.41 
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Section  II. —  Vicinity  of  New  York.  Sketch  B,  No.  1. 


Name  of  station. 

Latitude. 

Longitude. 

Azimuth, 

To  station-'- 

Back  azimuth. 

Distanee. 

Distance. 

Distance. 

Hudson  River  Railroad*  (1) . 

•  /  it 

•  /  n 

•  /  // 

»  /  n 

Metre*. 

Yard*.  . 

Mile*. 

40  51  19.64 

73  56  07.97 

136  09  50 

316  09  99 

38  93  47 

1445.5 

804.3 

1530.8 
.  879.6 

0.9D 

0.50 

208  23  36 

Berry ’ll  Shanty . 

Hudson  River  Railroad,  (9) . 

40  50  37.39 

73  56  95.89 

16  49  56 

Bluff . 

196  42  50 

738.8 

807.9 

0.46 

f 

119  10  47 

Fort  Lee,  North  Pier. . . 

299  10  11 

1400.6 

1531.7 

0.87 

Hudson  River  Railroad,  (3). «... 

40  49  34. 59 

73  56  51.91 

149  15  53 

Fort  Lee,  South  Pier. . . 

329  15  23 

9070.5 

2264.9 

1.92 

100  57  25 

Tillietudlum  Pier,  1856. 

280  56  49 

1559.7 

17U5.6 

0.27 

Hudson  River  Railroad,  (4) . 

40  49  15.79 

73  57  09  99 

904  95  00 
198  13  23 

Bluff . . 

Tillietudlum  Pier,  1856. 

94  25  23 
3U8  12  59 

1984.1 

1412.3 

2169.7 

1544.5 

1.93 

0.86 

Carrifan.. . . . . . . 

40  48  33.01 

73  57  49,83 

141  19  30 

321  12  05 
351  12  40 

1494.1 

2218.7 

1557.3 
2496;  3 

0.66 

1.38 

171  19  49 

Tillietudlum  Pier,  1856. 

Hlfb  Bridge  Farm . . . 

40  50  96.90 

73  55  13.63 

28  01  38 

Receiving  Reservoir.. ... 
Cypress  Hill . 

207  59  56 

7795  0 

8524.4 

4.84 

V 

345  04  94 

165  06  95 

16925.7 

18509.4 

10.52 

Thorp . . . 

40  50  39.91 

73  55  38.96 

290  06  55 

Clark . 

110  15  80 
903  27  06 

19673.9 

7704.2 

21514.8 

8495.1 

93  28  39 

Receiving  Reservoir .... 

4!?9 

Woifpit,  1855 . 

40  47  04.99 

73  48  55.16 

94  04  59 

304  09  53 
966  58  31 

11089  5 
12559.8 

12127.1 

13727.4 

6.82 

7.80 

87  04  20 

Receiving  Reservoir .... 

Clawson’s  point . *  . . 

40  48  16.63 

73  50  34.73 

313  97  20 

63  50  14 

Woifpit.  1855 . 

1  Latting’s  Observatory.. 

133  28  95 
243  44  57 

3915.9 

19668.9 

3516.8 

13854.3 

2.00 

7.87 

Old  Ferry  Point,  (2) . . . 

40  48  15.31 

' 

73  49  37.03 

335  40  48 

Woifpit,  1855 . 

155  41  15 
371  43  06 

9382.7 

9606.6 

1479.2 

1.48 

0.84 

91  43  44 

Clawson’s  Point . 

1353.3 

Rapalyee.  f2) . . f.. 

40  46  19.13 

73  53  01.80 

949  34  39 

Woifpit  1«B.1M.11TI. 

69  36  41 

27  59  37 

4669  1 

6106.0 
4755  8 

9.00 

2.70 

907  59  00 

Claw'sOn’s  Point....... 

4348  9 

Be  man’s  Island . 

40  47.06.05 

73  5^37.39 

270  16  44 

Woifpit,  1MUI, . 

*  go  lg  4M 

6616.6 

9790.8 

7935.7 

3051.9 

4.11 

1.73 

306  34  08 

Rapalyee,  (2) . . 

196  35  10 

College  Point,  (9) . . . 

.  40  47  35.78 

73  50  53.19 

31  57  03 

211  56  18 
956  35  99 

3040.2 

3956.8 

3824.7 

4327.0 

]  .go 

76  37  09 

Berdan ’a' Island. . 

2.46 

Sabred  Heart  Cross . 

40  48  55.86 

73  56  45.37 

280  39  93 
307  11  67 

Clark . 

100  48  41 
197  15  09 

90383  0 

92290.2 

9127.7 

12.66 

5.19 

Rapalyee,  (9) . . 

8346.7 

Hunt’s  Point . 

40  48  09,93 

7a  52  07.56 

357  44  10 

Ranalvee.  fSt . 

177  44  14 
230  11  38 

3490-2 
9740  6 

3740.2 

2997.0 

9.13 
•  1.70 

50  12  35 

Berdan’s  Island . 

Randall’s  Island,  1855..... . 

40  47  34.77 

73  54  54.66 

296  09  51 
957  98  47 

Berdan’s  Island . 

Hunt’s  Point. . 

116  03  41 

77  30  36 

9016.9 

4011.8 

2204.9 

4387.2 

1.96 

2.49 

Woobey  Hill . . .  . 

40  46  57.16 

73  54  95.51 

69  11  58 
149  31  40 

Latting’s  Observatory.. 
Randall’s  Island,  1855.. 

949  09  19 
399  31  21 

6735.9 

1346.4 

7366.9 

1472.4 

4.18 

0.84 

Ward’s  Island,  (1) . 

40  46  58.59 

73  55  10.39 

198  13  99 
972  24  10 

Randall’s  Island,  1855.. 
Woolsey  Hill . 

18  13  39 

92  94  39 

1175.9 

1051.4 

1285.2 

1149.6 

0.73 

0.65 

Sacred  Heart  Signal . 

40  49  08.71 

!  73  56  48.06 

988  57  59 

19  57  38 

Woifpit,  (1855) . 

Latting’s  Observatory . . 

109  03  08 
199  26  95 

11723.5 

7860.5 

19890.5 

8377.3 

7.28 

4.76 

Whitestone  Point,  (9). . 

40  47  59.94 

73  48  53.16 

75  10  19 
114  46  44 

College  Point,  (2) . 

Old  Ferry  Point,  (2).... 

255  09  01 
294  46  15 

2910.4 

1139.2 

3ie2.7 

1938.1 

1.81 

0.70 

Wilkin’s  Point . .  . . . 

40  47  49.77 

73  47  37.14 

106  33  06 
109  40  13 

Whifestons  Point,  (2) . . 
Old  Ferry  Point,  (2) . . . . 

286  32  16 
289  38  55 

1859.0 

2983.9 

9039.9 
3963  1 

1.15 

1.85 

fort  Schuyler  Flag-staff. . . 

40  48  15.93 

• 

73  47  08.98 

89  42  08 

48  39  38 

Old  Ferry  Point,  (2) . . . . 
Woifpit,  (1855) . 

.  969  40  31 
228  38  99 

3469.7 

-3315.5 

3794.3 

3625.7 

9.16 

9.06 

Stony  Point . 

40  47  59.61 

73  54  15.96 

328  Iff  49 

59  U  42 

Berdan’s  Island . 

Randall’s  Island,  (1855) . 

148  17  14 
239  11  16 

1688.5 

1075.3 

1846,5 

1175.9 

1.06 

0,67 

Lawrence  Point . 

40  47  19.71 

73  54  17.85 

993  56  23 
118  18  00 

Berdan’s  Island . 

Randall’s  Island,  (1855) 

113  56  49 
298  17  36 

1037.8 

979.8 

1134.9 

1071.5 

0.64 

0.61 

Port  Morris, chimney. .......... 

40  48  06.69 

73  54  01.47 

343  12  13 
272  98  40 

Berdan ’8  Island.... .... 

Hunt’s  Point.  ...*  . 

163  12  99 

92  29  54 

1953.5 

9679.3 

2136.3 

2929.3 

"  1.91 

1.66 

Summerhouse . . 

40  46  36.40 

73  55  01.99 

939  38  31 
162  49  06 

Woolsey  Hill _ ..... 

59  38  54 
349  49  00 

1055.0 

716.5 

1153.7 

783.5 

0.65 

0.44 

Ward’s  Island,  (1) . 

West  Chester  Spire . 

<M>  50  16.76 

73  50  19.67 

299  45  40 

9  00  07 

Clark . 

Cypress  Hill . . 

119  50  46 
188  58  56 

19657.4 

16249.5 

13841.7 

17762.3 

7.87 

4Q.09 

Ursnline  Convent . . . 

40  48  56.67 

73  54  14.51 

50  56  27 
982  58  53 

Receiving  Reservoir .... 
Clark . 

.930  54  06 
103  06  39 

6509.5 

16926.5 

7110.9 

18510.3 

4.04 

10.59 

India  Robber  Factory ....... .... 

40  46  58.93 

73  50  56.77 

46  34  17 
199  09  50 

Rjtpftlye*,  (2)  .  T  T  T  T  t _ 

226  33  35 

12  10  04 

9100.1 

9996.6 

2681.1 

1.30 

1.58 

Clawson’s  Point . 

2451.7 

Archer . . 

40  51 43.34 

73  54  33.41 

296  10  39 
44  38  14 

Clark . 

116  18  24 
294  37  31 

18879.3 

2185.5 

90638.9 

9390.0 

11.73 

1.3S 

Thorp . .  . 

Fort  Ctoorge.... . . 

0  51  93.89 

73  55  19.04 

346  34  39 

Cypress  Hil|  ........... 

166  36  39 
115  11  93 

18690.0 

19695.5 

90363.9 

21538.4 

11.57 

12.24 

995  03  06 

Clark . . 
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Name  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  statloif. 

Back  azimuth 

Distance. 

Distance. 

Distance. 

•  i  n 

•  /  a. 

Of  It 

®  /  n 

Metres 

Ya*d%. 

Miles. 

I.iddle . - . 

40  52  45.38- 

73  54  34.23 

19  24  49 

199  24  24 

2664  9 

2914  2 

1 .65 

359  33  46  , 

Archer  . . . 

179  33  47 

2530.6 

2767.4 

1.57 

40  52  40  08 

73  54  46.60 

14.04  27 

194  04  10 

2451.2 

2680.6 

1  52 

352  38  50 

Aicher  ..T. . . 

172  38  59 

2414.6 

2640.5 

1.50 

40  48  12.85 

73  56  18.59 

277  10  42 

Clark.... . . . 

97  19  43 

19556.0 

21385  9 

12.15 

334  17  U2 

Cypress  Hill . . 

154  19  46 

13562.0 

14831.0 

8.43 

40  46  05.99 

73  56  18.35 

186  23  39 

6  24  05 

8284  5 

9059.7 

5.15 

1 18  31  13 

Receiving  Reservoir.... 

298  30  13  . 

2441.6 

2670.1 

1.52 

Throg’a  Neck,  <1856) . 

40  48  30  92 

73  47  57.63 

292  04  45 

Fort  Schuyler  Flag-staff. 

112  05  17 

1230.5 

1345  6 

0.78 

78  19  51 

Old  Ferry  Point,  (2) . . . . 

258  18  48 

2378.6 

2601.2 

1.48 

Fort  Schuyler  Station . 

40*48  14.98 

79  47  19.20 

90  1 1  42 

Old  Ferry  Point,  (2) . . . 

270  lh  12 

3230.1 

35*2.3 

2.oi 

118  38  23 

Xhrog’s  Neck,  (1856) . . . 

298  37  58 

1026.0 

1122.1 

0.64 

Fort  Schuyler,  southtycsl  corner. 

40  48  14.89 

73  47  11.51 

109  48  57 

Thorp  . . . . 

289  43  26 

12586.1 

13763.8 

7.82 

• 

89  46  01 

Mount  Morris . 

269  40  04 

12774.8 

13970.1 

7.94 

40  49  11  58 

73  56  49.67 

18^  42  32 

5  42  39 

2521 . 1 

2757.0 

1.57 

20  31  01 

Mount  Morris  . . 

200  30  42 

1933.9 

2114.8 

1.20 

Quarry  Hill,  (1) . .  • 

40  48  38.21 

73  55  30.80 

55  04  15 

Mount  Morris. . 

235  03  44 

1366.0 

1491  8 

0.85 

351  06  46 

House  of  Refuge . 

171  06  54 

1949.2 

2131.6 

1.21 

Quarry  Hill,  (2). . . . 

40  48  40.92 

73  55  35.36 

*9  29  04 

229  28  36 

1332.5 

1457.2 

0  83 

178  36  05 

Thorp . 

358  36  01 

3455.1 

3778.4 

2.15 

40  47  02.68 

73  53  46  39 

196  45  40 

16  45  58 

2260  2 

2471.7 

1.40 

243  47  02 

House  of  Reftige . 

63  4b  00 

2310.9 

2527.1 

1.43 

Wflrd,*»  Inland,  (2) . . 

40  47  17.60 

73  55  33.64 

148  13  18 

328  12  49 

2094.6 

2192.2 

'i  1.24 

74  55  20 

Prospect  Hill . 

254  54  32 

1768.7 

1934.2 

1.10 

One  Hundred  and  Sixth  Street 

40  47  16.16 

73  55  59.40 

1 1  38  24  ! 

Lunatic  Asylum . 

191  36  12 

2209.3 

2416  0 

1.37 

But  lion. 

165  34  37 

Mount  Morris. . 

34$  34  24 

1805.0 

1973.9 

1.12 

Astoria,  Du(ch  Reformed  church. 

40  46  19.82 

73  55  30.38 

201  27  36 

Ward’s  Island,  (1) . 

21  27  50 

1284.9 

1405.1 

0.80 

15  19  22 

Mount  Prospect . 

195  17  56 

11643.1 

12732.5 

7.23 

- 

40  46  19.04 

73  55  24.81 

15  58  33 

195  57  04 

11655. 0 

12745.6 

7.24 

102  39  57 

Receiving  Reservoir.... 

282  38  22 

3485.7 

3811.9 

2.17 

Astoria,  Presbyterian  church .... 

40  46  25.20 

73  55  39.59 

213  40  23 

Ward’s  Island,  (l)v.... 

33  40  42 

1237.4 

1353  2 

♦  0.77 

56  55  06 

Lunatic  Asylum . 

236  54  41 

1084.9 

1186.4 

0.67 

Horn’s  Hook . 

40  46  31.89 

73  56  13.18 

177  39  57 

Mount  Morris _ -  -  -  r . 

357  39  53 

3116.5 

3408.1 

1.94 

13  17  32  j 

Hundied  and  Sixth  St. . . 

193  17  23 

1403.8 

1535.1 

0.87 

Near  Harlem  River. 

Richard  . . . . . . 

40  5>  32.09 

73  55  43.31 

213  02  28  ' 

Fort  Independence 

33  03  13 

2922.2 

3196.1 

1  82 

270  21  05 

Archer . 

99  21  51 

1659.6 

1814.9 

1.03 

Flat  Rock . 

40  50  38.7$ 

73  57  49  72 

17  10  44 

Daly..... . 

107  10  32 

1435.2 

1569.5 

0.89 

293  11  16 

Bluff . 

113  12  65 

1907.4 

2085.9 

1.18 

Blake....'.. . . . 

40  52  10.09 

73  54  11.31 

44  57  19 

Fort  George .  TT. 

224  56  29 

2013  1 

2201.5 

1.2 ft 

153  46  31 

Liddie . 

333  46  16 

1213.8 

1327.4 

0.75 

J.  H.  Dyck  man . . . . 

40  52  91.94 

73  54  25.91 

171  44  04 

I.iddle . .  -  ' 

351  43  59 

1354  4  1 

1481.1 

'  0.84 

233  36  33 

Blake . . . 

53  38  43 

424.3 

464.0 

0.26 

TifTen ....  •..» ...... ...... ...... 

;  40  52  27.89 

73  54  01.40 

125  05  26 

I.iddle . , 

305  05  05 

939.2 

1027  l 

0.58 

) 

22  55  39 

Blake . 

202  55  33 

506.0 

651.8 

•'  0.37 

Oammann . . . . . 

40  51  48.77 

73  54  21.87 

166  54  19 

J  W  Tlyckmnn  , ,  , 

346  53  53 

416  9 

455  9 

0.26 

900  36  28 

Blaae . . 

20  36  35 

702!  7 

768.4 

0.44 

Bridge  . . . . . 

40  52  45.21 

73  54  17.50 

324  47  30 

TifTen.  ..T .  r. 

144  47  41 

653  8 

716.0 

0.41 

90.50  00 

I.iddle  . . 

270  49  49 

391.6 

428.2 

0.24 

Bushy  Point. . . 

40  51  43.13 

73  54  40.76 

248-30  51 

fbimmann  _ _ 

66  31  03 

475.5 

520.0 

0.29 

210  56  29 

J.  H  Dyckman . 

30  56  39 

676.6 

739.9 

-  0.42 

J.  Dyck  man  ................... 

40  52  28.05 

73  54  35.99 

184  25  29 

I.iddle  . 

4  25  30 

536.9 

587  1 

0.33 

219  16  13 

Bridge . . 

39  16  25 

684. L 

748.1 

0.42 

Pioneer  Point  . . . . 

40  51  32.22 

73  54  52.41 

301  37  51 

Archer  _ ,  1T_ 

121  38  0  1 

522  7 

571.6 

0.32 

60  46  12 

Fori  George . . . 

240  47  59 

527.0 

576.3 

0.33 

Knoll . . 

40  51  49.62 

73  54  55.44 

2d  06  22 

Fort  George  . .  _ .  t  T 

206  06  11 

883:8 

966.5 

0.55 

327  30  37 

Archer  .  . . . 

147  30  5' 

961.0 

1050*9 

0  60 

Morris’s  Pier. .  . . 

40  51  11.86  j 

73  54  59.09 

939  31  39 

Archer . t. 

59  31  56 

697.9 

t  763.2 

0.43 

193  59  27 

Pioneer  Point . 

13  59  31 

647.3 

707.9 

0.40 

Hansel.........' . .  . . 

40  50  42.24 

73  55  26.23 

207  11  24 

Pioneer  Point . ,  T . . .  T .  t 

27  11  46 

1733  4 

180$.  6 

1.08 

214  49  25 

Morris  Pier . 

34  40  43 

1113.1 

1217>3 

0.69 
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UNITED  STATES  COAST  SURVEY. — GEOGRAPHICAL  POSITIONS. 


Name  or  fetation. 

Ford  ham  Dutch  Reformed  Ch... 
Foundry  Signal. ...... .... ...... 

Butler’s  Pier  .  .# . . 

Seaman *s  Signal . . 

Finch... . . . . 

Foundry  Building. . . 

r 

Seaman's  House . . 

Carmansville  Spire . . 

Smith...*.  . . . . 

Florence . . . 

Campbell... . .  . . 

Hydrographic  Point . . .  ... 

Morris . . . . . 

Randall's  Island,  1856. . . 

Rhein.. . . . . . . 

One  hundred  and  fifty- second 
Street  Pier.  ' 

Hotel,  hydrographic  flag . . 

New  York  and  vicinity.  - 
Crystal  Palace . .  .... 

Evergreen  Cemetery . 

Paca  and  Sumpter  A  venues  r.... 

Lawrence,  (I) . 

Backhaus . . . 

Flushing  Roman  Catholic  Church 

Flushing  Congregational  Church. 

Flushing  Episcopal  Church  Spire. 

Barren  I  .land,  (9) . 

StootbofP. . . . ’ . . !.. 

Oanarsie,  (9).. . . 

Bock  away  Beach,  (9) . 

Thurston  <s  Creek. . . . 


Section  II. —  Vicinity  of  New  York.  Sketch  B,  No.  1. 


latitude. 

' 

-Longitude. 

-  ■ 

■  ■ 

Azimuth. 

To  station — 

Back  azimuth 

Distance. 

Dtetfcnce. 

1- 

• 

Distance. 

•  t  n 

•  /  // 

o  /  ,  // 

•  /  .« 

Metres. 

Yards. 

Mile*. 

40  53  03.35 

73  53  42.50 

137  01  42 

Liddle . ‘ 

317  01  08 

1776.4 

1942.6 

.  1.10 

121  24  06 

J.  Dyckman . 

301  23  31 

1467.1 

1604.4 

0.91 

40  53  94.40 

73  55  01.75 

259  27  44 

J  Dyckman . 

79  28  01 

613.2 

670.6 

0.38 

214  44  46 

Quarrv  Signal . 

34  44  56  , 

623.1 

681.4 

9.39 

40  51  31.23 

73  54  40.81 

224  41  33 

Cammann . ; . 

44  41  45 

630  7 

689.7 

0.39 

180  15  14 

Bushy  Point . 

0  15  14 

274.3 

300.0 

0.17 

40  53  14.31 

73  54  47.27 

181  06  37 

Quarry  Signal  . . 

1  C6  37 

822.8 

899  8 

0.51 

1 

132  29  36 

Foundry  Signal  . 

312  29  27 

460.0 

503.0 

0.29 

40  53  43.63 

73  55  01.92 

399  12  59 

Seaman’s  Signal.  . 

i59  13  09 

•966.9 

1057.4 

0.60 

359  37  24 

Foundry  Signal . 

179  37  24 

593.3 

648.8 

0.37 

40  52  27.52 

73  54  58.24 

170  10  00  ’ 

Finch . . 

3.'.0  09  58 

504.3 

551.5 

0.31 

40  27  57 

Fuuudry  Signal . 

J  220  27  55 

128.7 

138  5 

0.08 

40  52  12.68 

73  54  41 .09 

171  37  3P 

Quarry  Signal . ; . 

351  37  *26 

885.8 

968.7 

0  55 

353  14  06 

Arch«r . 

173  14  11 

1529.6 

1672.7 

0.95 

40  '49  48.70 

73  56  16.93 

0  45  37 

! ‘Mount  Morris . 

180  45  36 

2956.7 

3233  2 

1.84 

330  51  28 

Watt’s  Island  .......... 

150  51  46 

1311.0 

1433.7 

0.81 

40  49  52.78 

73  55  30.97 

19  54  14 

Mount  Morris... . 

199  53  43 

3277.9 

3£84*.8 

2.04 

44  49  44 

Sacred  Heart  Cross  .... 

224  48  55 

2474.2 

2705.7 

1.54 

40  49  32.55 

73  55  52.78 

13  49  28 

Mount  Morris... . 

193  49  11 

2531.4 

2768  3 

1.57 

345  37  CO 

Quarry  Hill,  (2; . 

165  37  17 

1613.7 

1797.5 

>  1.02 

40  49  40.09 

73  55  39.90 

-  12  t'8  11 

Watt’s  Island . . 

192  08  05 

1C89.8 

1190.7 

0.68 

180  52  04 

Thorp. . . 

0  52  05 

1444.0 

1579.1 

0.90 

40  49  16.22 

73  55  29.29 

7  27  14 

Quarrv  Hill,  (2) _ .... 

187  27  10 

1097.9 

1200.6 

0.68 

73  19  48 

Watt’s  Island . 

253  19  35 

418.5 

545.1 

0.31 

40  48  17.46 

73  55  22.32 

162  44  12 

Quarry  Hill,  (T) . 

342  44  06 

670.2 

732.9 

0.42 

83  51  04 

Mount  Morris . 

263  £0  27 

1326  5 

1450.6 

0.82 

40  47  47.80 

73  55  18.20 

44  43  11 

106th  Street  Station... 

224  42  44 

1372.7 

1501.1 

0  85 

1L8  38  18 

Mount  Morris . . 

298  37  39 

1612.4 

1703.3 

1.00 

40  51  38. 73 

73  57  09.85 

276  25  04 

Archer .  . 

9h  26  46 

36*6.6 

4031  6 

*  2.29- 

239  49  04 

Liddle . . 

59  50  46 

4214.5 

4609  0 

2.62 

40 -49  53.20 

73  56  42.64 

154  29  24 

Fort  Lee,  North  Pier. . . 

334  28  59 

2094.5 

2290.5 

1.30 

162  36  06 

Fort  Lee  Point . 

342  35  45 

2504.0 

2738.3 

1.55 

40  52  25.21 

73  51  13.09 

253  10  48  1 

Tiffen . 

73  10  56 

286.0 

312.8 

0  18 

354  54  22 

Blake . 

174  54  23 

468.0 

511.8 

0.29 

49  45  11.03 

73  58  42.75 

305  29  03 

, 

Cypress  Hill . 

125  33  21 

11382.4 

12447,5 

7.07 

203  25  39 

Receiving  Reservoir... 

23  26  14 

3118.3 

341  (TO 

1.94 

40  41  01.06 

73  53  42.85 

76  00  21 

Mount  Prospect.. 

255  57  45 

5773.5 

6313.7 

3.59 

134  07  27 

Highwi.od,  (2) . . 

314  02  53 

13696.9 

14978  5 

8.51 

40  40  49.28 

73  54  22.00 

127  15  16 

Holy  Redeemer  Church 

307  13  24 

7772  3 

8499.6 

4  83 

77  32  23 

Mourn  Prospect . 

257  31  13 

4795.4 

5244.1 

2.96 

40  45  14.03 

73  46  59.42 

32  02  31 

Duryea., . 

212  02  11 

1333.4 

1458.2 

0.83 

288  56  38 

Valentine,  (3) . 

108  58  19 

1 

3812.3 

4169.0 

2.37 

40  44  00.01 

73  45  17.64 

13331  57 

T  awrence,  (2). .... ... 

313  30  50 

3300.6 

3^09  4 

2  05 

110  2o  06 

Duryea . 

290  24  40 

3302.8 

3611.8 

2.05 

40  45  31.50 

73  49  15.72 

340  19  44 

Smith . . 

160  20  34 

5388.6 

5892  8 

-  3,35 

29  09  53 

Cypress  Hill . 

209  08  00 

8294.7 

9070.8 

5.15 

40  45  40.25 

73  49  11.81 

342  08  12 

8mith- . 

162  09  00 

5614.5 

6139  8 

3.49 

41  52  29 

Lutheran  Cemetery  ... 

221  50  09 

7550.0 

8256.5 

4  69 

40  45  35.04 

73  49  32.45 

336  56  47 

Smith . 

156  57  48 

5634.0 

v  6161  2 

3.50 

: 

256  19  tO 

Clark . 

76  23  36 

10170.0 

11121.6 

6.32 

40  35  04.50 

73  52  15.26 

180  48  59 

Cypress  Hill . 

0  49  04 

12095  5 

13227  3 

7.52 

263  06  34 

Pavilion  Kockaway.  . 

83  11  20 

104L4.0 

1 1368.4 

6.47 

40  39  29.82 

73  50  08.78 

313  17  11 

Pavilion  Rockaway..., 

131  20  35 

10117.9 

11064.6 

6.29 

19  58  29 

Barren  Island,  (2) . . 

199  57  07 

8706.3 

9520.9 

5.41 

40  37  44.95 

73  52  59.33 

231  04  21 

Stoothoff . . . 

51  08  12 

5149  5 

5631  3 

3.20 

348  10  22 

Barren  Island,  (2) . 

168  10  51 

5055.9 

5529.0 

3.14 

40  35  08,24 

73  48  09.93 

256  07  57 

Pavilion  R<>ckawny. . . . . 

76  10  03 

4708.3 

5140.9 

2.93 

160  54  47 

Stoothoff . 

34U  53  38 

8537.9 

9336.8 

5.30 

40  38  46.04 

73  46  Q9.54 

342  Ai  23 

Pavilion  Rockaway . 

162  43  11 

5855. 1 

6403.0 

3.64 

22  51  07 

Rockaway  Beach,  (2).. 

202  49  49 

7269.3 

7971.4 

4  53 
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N.nne  of  station. 

Latitude. 

Longitude^ 

,  Azimuth. 

To  station — 

Back  azimuth* 

Distance. 

Distance. 

Distance. 

O  ■/  // 

®  /  n 

O  1  II 

•  /  n 

Metre* 

Yards. 

Miles. 

40  41  40.16 

73  51  45.96 

318  yn  24 

Pavilion  Rockaway . 

138  41  51 

14596.8 

15964.8 

78  04  18 

Cypress  Hill... ..I . 

958  04  04 

526.8 

576.1 

0.33 

40  40  50.84 

73  53  16.43 

234  23  16 

Lotts . . 

54-94  15 

2612.0 

2856.4 

1  69 

308  41  06 

Pavilion  Rockaway . 

128  46  33 

16087.9 

16498.9 

9.37 

40  40  91.65 

73  59  45.17 

209  51  17 

Lotts . 

29  51  56  ' 

2791.8 

3053.0- 

140  49  15 

Furman . . . . 

320  48  55 

1161.0 

1970.3 

0.79 

40  35  09.59 

73  49  09.18 

957  39  01 

Pavilion  Rockaway . 

77  41  46 

6105.3 

6676.6 

163  17  46 

Lotts . *  ....' . ; 

343  16  04 

19605.6 

14003.S 

7i96 

40  41  51.21 

73  5Q  57.05 

323  02  29 

Pavilion  Rockaway . 

143  06  25 

14137.5 

15460.3 

8  78 

348  37  21 

Remsen,  flag.,..*.'. .. 

168  38  31 

19857.4 

14060.5 

7.99 

40  42  30.32 

73  48  01.17 

340  45  40 

Pavilion  Rockaway . 

160  47  41 

13246.5 

14486.0 

"  g  23 

6  36  21 

,  Remsen,flag . . 

186  35  37 

10903.5 

15204.4 

sidv 

Jamaica,  Presbyterian  church.... 

4Q  42  15.96 

73  47  *8.44 

79  40  45 

Lotts.s . . 

259  37  57 

6145.1 

6720.1 

3.82 

- 

343  24  14 

Pavilion  Rockaway. .... 

163  25  54 

12588.2 

1376(1.1 

7.89 

Jamaica  Dutch  Reformed  church, 

40  42  06.14 

73  47  47.60 

81  52  22 

Lotts . . . :  . . 

261  49  47 

5652.6 

6181.5 

.3*51 

(destroyed  by  fire.) 

'  341  01  00 

Pavilion  Rockaway . 

161  02  52 

12437.6 

13601.4 

7.73 

40  42  09  83 

73  47  44.98 

80  50  21 

26a  47  44 

5730.7 

6266.9 

3  56 

341  27  10 

Pavilion  Rockaway . 

161  29  00 

12595.0. 

13697.0 

7.78 

Flatiand,  Dutch  Reformed  church 

40  37  94.17 

73  55  51.73 

281  10  58 

Pavilion  Rockaway . 

101  18  05 

15726.2 

17197.7 

9.77 

3f0  13  50 

Barren  Island,  (9) . 

130  16  11 

6667.1 

7990,9 

4.J4 

Ruffleplot,  tree . 

40  35  43.47 

73  51  16.06 

173  37  28 

Cypress  Hill  ... . .  . 

353  36  54 

10960.2 

11985.7 

6.81 

' 

• 

969  42  94 

Pavilion  Rockaway . 

89  46  31 

8947.0 

9784.2 

5.56 

40  35  05.97 

73  -48  35.27 

126  42  54 

.306  36  59 

15998.0 

17494.9 

9  94 

157  99  36 

Cypress  Hill*. . .  ... 

337  97  18 

13045.4 

14966.1 

8.11 

40  38  00.61 

73  39  99.03 

61  23  53 

241  20  20 

8742.6 

9560.7 

5  43 

40  34  53.31 

73  39  03.41 

100  53  10 

280  49  21 

R42Q  @ 

9218*4 

174  03  08 

Near  Rockaway..!..... 

354  02  51 

5608.0 

6351.5 

3.61 

Hick’s  Neck,  1855 . . . 

,40  36  41.83 

73  49  25.13 

939  34  03 

Near  Rockaway . 

59  35  58 

'4799.9 

5248  3 

2.98 

305  11  37 

Gentleman’s  Hill,  1855.. 

195  13  48 

5804.6 

6347.7 

.3  61 

ni«k’«  Dflticli.  1855 . 

40  35  34,57 

73  42  32.08 

993  40  17 

Npir  Rockaway . 

43  42  16 

6229.1 

6811.9 

3.87 

184  30  08 

Hick’s  Neck,  1855  . 

4  30  13 

2080.9 

9975.6 

li29 

Hew  York  Harbor . 

' 

Fort  Tompkins . 

40  36  13.96 

74  03  04.90 

280  4  2  43 

Coney  Island,  east,  1855. 

106  47. 18 

10384.9 

11356.6 

6.45 

987.02  03 

Cypress  Hill . 

57  09  37 

18361.9 

90080.0 

11.41 

Bluff,  (1) . .* . 

40  94  99.91 

73  59  54.01 

196  18  48 

Coney  Island,  east,  1855. 

16  91  19 

19486.7 

21310.1 

12.11 

168  21  18 

Fort  Tompkins  . . 

348  19  15 

22150.3 

9422279 

13.76 

Coney  Island,  west,  1855 

40  34  31.11 

74  00  06.06 

268  94  32 

Coney  Island,  east,  1855. 

88  97  11 

5759  1 

6C98.0 

3.58 

126  57  59„ 

Fprt  Touipkins . 

306  56  03 

5941.2 

5731.6 

3.96 

Bandy  Hook  Signal.. . 

40  98  17.05 

74  00  03.91 

905  56  95 

Coney  Island,  east,  1855. 

95  59  02 

13007.4 

14294.5 

,.8.08 

179  40  01 

Coney  Island,  west,  1855. 

359  39  59 

11537.1 

12616.6 

7.17 

Pniiit  flnmfhrt.  . .  ...... 

40  97  19.54 

74  07  45.11 

260  41  5$ 

Band  v  Hook  Signal . 

80  46  55 

11024.4 

19055.9 

6.85 

295  11  17 

Bluff,'  (1) - - - 

115  16  22 

12274.0 

13429i5 

7.63 

40  94  01.98 

73  59  14  09 

222  55  30 

Pavilion  Rockaway.... 

43  04  47 

29639.4 

39412.7 

18  41 

166  30  49 

Fort  Tompkins . . . 

346  28  90 

93197.0 

95367.5 

14.41 

Norton . . . . . 

40  33  38.40 

74  05  29.75 

334  55  08 

Bluff,  (1) . 

154  58  46 

18673.2 

20420.4 

11 .60 

962  21  04 

Coney  Island,  east,  1855. 

82  97  13 

13489.2 

"  14751.4 

.  8.38 

Prince’s  Bay ..  . . 

40  30  94.58 

74  19  97.86 

301  33  47 

Bluff,  (l) . . . 

121  41  56 

90858.2 

92809.9 

19.96 

-  246  23  29 

Coney  Island,  west,  1855 

66  31  31 

19038*4 

90810.8 

11.83 

Wilfonr  *- 1  -  -  - . . . . 

40  96  18.87 

74  05  08.99 

294  19  51 

Bluff,  (1) . 

114  23  15 

8148  0 

8910.4 

5.06 

2431  07  ^3 

Sandy  Hook  Signal . 

63  11  01 

8079.3 

8897i6 

5.01 

Qonaskonck  Point,  (9) . . 

40  97  30.60 

74  10  94.74 

964  21  90 

Sandy  Hook  Signal,  i.. 

84  98  03 

14710.0 

16086.4 

9.14 

219  42  95 

Fort  Tompkins . 

32  47  11 

19166.1 

90959.5 

'  11.91 

geely . . 

46  39  13  66 

74  08  54.39 

928  03  41 

Fort  Tompkins . 

48  07  29 

11064.6 

19099  9 

6.87 

318  17  93 

Bluff,  (0 . ... 

138  23  14 

19144.9 

90036  !3 

11.89 

40  31  11.48 

74  10  34.79 

289  49  54 

Sandy  Hook  Signal . 

109  56  44 

15813.7 

17993.4 

9  83 

358  00  28 

Cohaskonck  Point,  (2).. 

178  00  35 

6816.9 

7454.0 

4.93 

Chapel  Hill  Light  house  Pole... 

40  93  51.68 

74  03  19.67 

•  908  35  53 

Sandy  Hook  Signal . 

98  37  56 

9323.5 

10195  9 

5.79 

148  &  25 

Wilson.. . 

938  52  10 

5302.7 

5798.9 

3  99 

Chapel  Hill  Back  Light . 

40  93  51.00 

74  03  12.76 

Chapel  Hill  Light-house 

90.7 

22.6 

P.Q1 

Pole. 
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Section  II. —  Vicinity  of  New  York  Harbor,  Stpten  Island,  and  New  Jersey.  Sketch  £,  No.  1. 


Name  of  (Station. 

Latitude. 

Longitude. . 

Azimuth. 

To  station— 

Back  azimuth. 

Distance. 

Distance. 

Distance. 

Garb  art. . . . 

•  ./  n 

•  t  n 

•  t  u 

®  t  n 

J Metre* 

Yards. 

MUe s. 

\40  95  01.13 

74  09  11.66 

119  59  10 

999  50  15 

4817.0 

5267.7 

7390.7 

8.99 
4  90 

206  35  41 

Sandy  Hook  Signal/.... 

96  37  04 

6758.3 

8«ward . i . f.*.‘ . 

40  98  59.90 

74  16  13.05 

987  09  36 
941  54  98 

Conaskonck  Point,  (2) . 
Prince*  Bay . 

107  13  99 
61  56  54 

8588.9 

6006.9 

9391.8 

657L.1 

5.34 

3.78 

Gage . . , 

40  30  07.36 

74  19  53.34 

394  05  11 
63  69  96 

Conaskonck  Point,  (9>. 
Seward  . . 

144  06  47 
943  57  19 

5968.5 

5933.4 

,  6597.0 
5723.1 

3.71 

3.95 

Ward*  Poiot . . . 

40  99  45.98 

74  14  45.97 

304  00  01 

51  46  40 

Conaskonck  Point,  (9) . 
Seward...... . 

194  09  50 
931  45  44 

7423.6 

2610.4 

8118.2 

9854.7 

4  61 
1.69 

,  11.59 

4.83 

Olmat&d . ; . 

40  31  36.94 

74  OR  14.43 

314  53  01 

BluftT,  (1) . . ; .... 

134  59  05 

18647.3 

20392.1 

8503.4 

19  48  05 

Conaskonck  Point,  (2).. 

199  IT  19 

7775.8 

Sandy  Hook  Light-house.. ...... 

40  97  39.49 

73  59  48.56 

909  34  42 

Coney  Island,  east,  1855. 

99  37  10 

13922.2 

15294.9 

8.65 

. 

163  49  03 

Fort  Tompkins . 

343  46  56 

16501.5 

18045.5 

10.96 

Hilton . .  . 

40  95  17.19 

74  03  09.44 

180  90  57 

Fori  Tompkins . 

0  91  00 

20235  4 

29198.8 

16690.1 

19.57 

9.44 

147  43  30 

Seely . . . 

397  39  46 

15198.0 

6arria».....a . 

40  39  00.16 

74  07  43.09 

391  97  05 

Bluff  (11... . 

141  32  09 

17745.9 

19406.4 

9477.7 

11.03 

1.41 

71  34  90 

Ol  instead . . 

951  33  90 

9265.7 

Winslow.. . 

40  37  16.94 

74  05  04.10 

949  01  38 
189  06  51 

Mount  Prospect.... ... 

Bergen  Dutch  Ref.  Ch . . 

69  Q6  96 

9  07  43 

11771.8 

11793.1 

12873.1 

12896.6 

7.31 

7  33 

WyckolPs  House.. . . . 

40  34  33.98 

73  58^ 03.64 

113  97  21 

74  16  05 

Fort  Tompkins. ........ 

Seely . . 

993  24  05 
354  09  09 

7709.0 

15906.4 

8492.7 

17394.8 

4.78 

9.88 

Oceanic  House,  flag../. . f. 

40  34  46.34 

73  58  11.94 

111  33  47 

291  30  37 

7387.3 

8078.5 

4.50 

11.89 

7  19  39 

Bluff,  (1) . 

187  12  26 

19133.1 

90929.4 

Spit,  double  flag... . . 

40  33  37.19 

73  53  94  17 

153  50  29 
109  29  41 

Mount  Prospect . 

Fort.Tompkms . 

333  47  35  | 
289  23  24 

18701.4 

14464.5 

14983.4 

15817.9 

8,51 

8.99 

Inlet,  flag . . 

40  34  12.55 

73  51  39  .95 

176  30  03 

Cypress  Hill . 1 

356  29  40 

13792.1 

l.MKHU 

18259.9 

8.53 

10.37 

102  57  09 

Fort  Tompkins . 1 

282  49  39 

16690.5 

Bath  House . . . . 

40  35  58.97 

74  00  00.34 

9  30  56 

Conev  Island,  west,  1855 
Fort  Tompkins . 

182  50  22 

2713.0 

2966.9 

1.68 

95  49  57 

275  47  58 

4344,5 

4751.0 

9.70 

Penitentiary, . . 

40  39  57.68 

73  56  49.45 

114  31  30 
905  30  47 

Mount  Prospect ...... . 

Betts . . . 

294  80  56 
95  32  32 

1341.1 

8744.3 

1486.6 

9969.6 

$:8 

Litchfield  . . 

40  39  58.58 

73  58  07.09 

998  40  33 
130  04  42 

Mount  Prospect. . . . . . 

48  40  50 
130  04  42 

801.1 

10318.8 

876.1 

11317.1 

0.50 

6.4fr 

Bergen,  Dutch  Ref.  Oh’ch 

Red  Hook,  chimney . 

40  40  43.65 

74  00  42.33 

281  96  37 

Mount  Prospect . 

101  98  35 

4336.1 

4740.7 

2.69 

6.95 

180  01  99 

Highwood,  (2)../ . 

0JD1  29 

10066.3 

1|008. 9 

Wyckoff,  1853  . 

40  34  33.73 

73  58  09.77 

113  26  18 

Fort  Tompkins . 

293  93  09 

7796.4 

8449.4 

4.80 

8.09 

11  03  21 

.  Sandy  Hook  Light . 

191  09  12 

13018.5 

14936.6 

Coney  Island,  east,  1853 . 

40  34  36.33 

73  56  01  55 

106  46  36 

Fort  Tompkins 

986  42  01 

10379.8 

11351.0 

6.45 

1.77 

88  94  94 

Wyckoff,  1853 . 

968  23  05 

285212 

3119.1 

Coney  Island,  West,  1853  ...... . 

40  34  30.99 

74  00  06.03 

196  58  41 
968  19  91 

Fort  Tompkins . 

306  56  45 

5246.4 

5737.3 

3.96 

1.80 

Wyckoff,  1853  . 

88  90  41 

2899.7 

3171.0 

Romer Iron  Beacon  . . 

4p  30  13.30 

73  59  35.86 

157  11  35 

Fort  Tompkins . 

338  08  56 
195  14  33 

19137.1 

13979.8 

7*54 

5,17 

195  14  33 

Wyekpff,  1853 . 

8326.1 

9105.9 

Romer  Stone  Beacon. . 

40  30  44.10 

74  00  30.13 

184  37  54 

Coney  Island,  wgst,  1853 

4  38  06 

7020.8 

7677.7 

4.36 

Staten  Island  and  New  Jersey. 

921  23  49 

Coney  island,  east,  1853 

41  96  44 

10760.7 

11789.4 

6.70 

Curtis . 

40  34  43.89 

74  04  19.81 

973  51  44 
210  90  09 

Coney  Mam),  west,  1855 
Fort  Tompkins . 

93  54  94 

30  20  54 

5816.3 

3194.1 

6360  5 

9.61 

1.98 

3403  > 

Seguiue*  Point,  chimney.. . 

40  30  36.30 

74  11  26.49 

64  43  36 
345  44  48 

Seward . . . 

944  40  30 
165  45  98 

7463.0 

8161.3 
f  6462.2 

-  4.64 
3.67 

Conaskonck  Point,  (2) . . 

5909.3 

Conover*  Beacon . . 

'  40  95  14.91 

74  03  01.39 

179  48  41 

Fort  Tompkins . 

359  48  39 

90327.7 

3607.1 

99929.7 

3944.6 

19.63 

9.94 

123  34  23 

Wilson . 

303  33  00 

Wilson*  Beacon,  back  of  Point 
Comfort. 

40  96  35.80 

74  07  51.33 

200  45  13 
171  53  55 

Fort  Tompkins . 

Seely . 

90  48  19 
351  53  14 

19049.3 

10594.9 

20831.7 

11509.7 

11.84 

6.54 

Light-house  Flag,  near  Pt.  Comfort 

40  96  50.75 

74  06  56.81 

197  99  96 

74  45  31 

Fort  Tompkins . 

Sandy  Hook  Signal . 

17  31  57 
954  41  09 

18199.4 

10100.6 

19894.7 

11045.7 

11.30 

6.98 

Morgan,  (9):..,., . . . 

40  98  08.05 

74  15  36.15 

978  55  09 
296  97  29 

Conaskonck  Point,  (2) . . 
Prince*  Bay. . . 

98  58  31 

40  99  31 

7496.5 

6114.7 

8191.4 

6686.8 

4.61 

3.80 

Morgan,  (3)* . 

40  98  05.1§ 

74  15  33.80 

978  18  94 

Conaskonck  Point,  (2) . . 

98  91  45 

7358.9 

8046  7 

4.57 

200  02  20 

Ward*  Point  . . 

90  09  51 

3286.2 

3593.7 

9.04 

Chestnaquack  Point,  (9) . 

40  27  36  88 

74  14  49.36 k 

178  46  22 
137  40  31 

Ward’s  Point . .  t  _ 

358  46  20 
317  39  39 

*  3961.1 

4331.7 

9.46 

1.97 

SeWard . 

3171.8 

3468.6 
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UNITED  STATES  COAST  SURVEY.— GEOGRAPHICAL  POSITIONS, 

Section  It. —  Vicinity  of  Staten  Island  and  New  Jersey.  Sketch  B,  No.  1. 


Nataie  of  station. 

Latitude. 

Lhngitu-le. 

Asffmuih. 

To  station — 

Back  azimuth. 

Distance. 

Dfctance. 

Distance. 

®  /  // 

40  27  07.00 

•  /  n 

.74  13  26.68 

•  ttt 

129  49  24 

Seward....  . . 

•  /  ii 

309  47  36 

Metres. 

5101.5 

Yards. 
557».  8 

Miles. 

3.17 

159  04  17 

Ward’s  Point . 

319  03  26 

5226.6. 

5715  6 

3.-25 

40  26  48.87 

74  12  18. SO 

244  25  15 

t’onaj-koack  Point, (2)..- 

64  26  29 

2981.9 

3260.9 

1.85 

147  31  22 

Wfard*s  Point . .  . 

327  29  57 

6450.0 

7053.5 

4.01 

Kew  Durp  Beacon,  ok  Elm  Tree 
Back  Light. 

74  06  53.84 

331  26  40 
273  04  46 

151-  31  T9 

93  09  1 1 

22678.9 

24800.9 

'  14.09 

Coney  Island,  west,  1855 

9603.5 

10^02.1 

5.97 

Elm  Tree  Light  house . . 

40  33  45.35 

74  05  26.17 

259  20  40 
133  11  14 

Coney  Inland,  west,  1855 
New  Durp  Beacon..,. 

79  24  08 
3l3  10  17 

7660.1 
2827.3  j 

8376.8 

3091.8 

4.716 

1.76 

Elm  Tree  Light- house,  range .... 

40  33  44.54 

74  05  25.04 

323  06  05 
335  28  17 

Sandy  Hook  Signal . : . . 
Illuff,  (I) . 

113  09  31 
155  31  52 

12625.2 

18798.9 

13808.5 

2U557.9 

7.84 

11.68, 

n  .  J  _  _ _ 

40  26  50.58 

74  06  57.46 

164  34  21 

Seely . 

314  33  05 

10337  3 

11304:6 

6.42 

197  31  59 

Fort  Tompkins . . 

17  34  30 

18202.4 

199C5  6 

11.31 

40  41  53.79 

74  02  04.29 

296  04  54  ' 

Mount  Pro- pect  . . 

116  07  45 

6873.7 

7516.9 

4.27 

217  41  41 

Lading's  Observatory  . . 

37  43  54 

7851.4 

8589.3 

4.68 

P  37  20.99 

74  04  11.49 

239  30  17  i 

Mount  Prospect . . 

59  34  31 

10S31.4 

11626.9 

6.60 

157  05  09 

284.58  05 

28  30  24 

337  04  54 

1410.4 

J542.4 

0.88 

Elizabeth  Port,  Presbyterian 

40  38  49.75 

74  11  08.24 

Cazet . . 

105  02  03 
208  29  18 

8858.7 

5004.2 

9687.6 

5472.4 

5.50 

3.11 

40  38  49.58 

74  07  19.24 

258  52  16 

Mount  Prpspect . 

78  58  33’ 

13830.2 

15124.3 

8.59 

305  44  49  ! 

Ouzel . 

125  46  17 

3911.2 

42o0.4 

2.43 

Newark, Presbyterian  Church. . . 

40  44  01.18 

74  10  02  26 

275  16  43 
329  29  42 

Bergen,  Dutch  R«t3h’.  h 
Lading’s  Observatory.. 

95  20  50 
149  32  57 

890?. 9 
13806.0 

9734.8 

15097.8 

5.53 

8.58 

Newark,  Methodist  Church . 

40  44  03.58 

74  09  52.60 

275  54  09 
261  58  15 

Bergen,  Dulcli  Ref  Ch’ch 
Lading’s  Observatory  . 

P5  58  t 9 

82  05  35 

8683.5 

15945.1 

9496.0 

17437.1 

5.F9 

9.91 

40  40  03.23 

74  06  33.25 

268  10  59 

Mount  Prospect . 

88  16  47 
155  19  17  ‘ 

12496  4 

13665  7 

7.76 

335  18  19 

254  41  46 

5017.6 

5487.1 

3.12 

40  38  47.28 

,74  04  46.89 

Mount  Prospect . . 

74  46  23 

10359.2 

11328  5 

6.43 

10  18  53 

235  50  48 
153  43  4/ 

190  18  42 

2253.0 

6088.9 
2156. S 

2463.8 

1.40 

Newark  Bay  Light,  or  Passaic 

40  41  43.69 

74  07  19.23 

Bergen,  Dutch  Ref.  Ch’ch 
Lmtz . 

55  53  08 
333  43  21 

6658.6 

2358.4 

3.78 

1.34 

■  1  tight. 

40  41  05.60 

74  07  07.97 

240  07  42  * 
135  54  04 

Bergen,  Dutch  Ref.  Ch’ch 
Lentz . 

60  G9  55 

5506.1  , 

6021.3 

3.42 

XI C  W  HI  Ik  Dtt/  uctttuu  •  •••••••••* 

315  53  30 

1751.7 

1915  6 

1.09 

40  39  23  85 

74  03  36.78 

259  06  54 

Mount  Prospect . 

79  10  46 

8498.7 

9293.9 

5.28 

198  05  55 

High  wood,  (2) . 

18  07  49 

13181.2 

14414.6 

8  19 

Kill'a  T.ivht  Renren  Point. ..... 

40  38  32.23 

74  08  35.84 

289  22  52 

Cazet . . 

T09  23  10 

5276.0 

5769.7 

3.98 

185  08  16 

Lentz . 

6  08  39 

7884.3 

8622.0 

4.90 

Long  Neck  ....  ! 

40  35  07.84 

74  11  43.74 

191  05  12 

Elizabeth  Port  Hotel... 

11  05  49 

69f2.2 

7635.5 

4.34 

^47  39  52 

Miller . 

327  39  09 

2895,9 

3166.9 

1.80 

Benedict. ........... .  ........ 

40  33  43.63 

74  11  52.36 

150  22  28 

Brawted . 

330  21  53 

2558.8 

2798.2 

1.59 

, 

160  48  10 

Blazing  Star . . 

340  47  49 

2354.5  j 

2574.8 

1.46 

fin«vil!p  Hjannl . . . . 

40  33  23.78 

74  12  19  54 

167  49  18 

Braisted . -  . . .  - . 

347  49  01 

2964.8 

3242.2 

1.84 

177  20  06 

Blazing  Star . . 

357  20  02 

2900.3 

3171.7 

1.80 

Decker 

40  35  06.25 

74  08  23.12 

51  32  00 

Frost . . . . . . . 

231  30  26 

4343.5 

4749.9 

2.70 

21  29  45 

Cortelyou . 

201  29  07 

3728.1 

4074.7 

2.31 

VV  T  .anHfn<r.  nipr . .  I .  .... 

40  34  2?. 34 

74  12  25.62 

215  40  10 

Long  Neck... . 

35  40  37 

1689.6 

181717 

1.05 

180  25  07 

196  45  43 
184  12  02 

Blazing  Star  ....... _ 

0  25  07 

1062.1 

1161.5 

0.66 

Wyckoff’s  Landing,  flag . 

40  34  34.73 

74  12  27.51 

Eliznhetliport  Hotel .... 
Blazing  Mar . 

16  46  49 

4  12  03 

8222.8 

712.9 

8992.2 

779.6 

5. It 
0.41 

Turner.  «  ....... 

40  33  58.08 

74  13  35.78 

300  $3  22 

Rossville  Signal  ... . 

120  34  12 

2084.0 

2279.0 

1.29 

212  26  36 

260  45  58 

Braisted . ' . 

32  27  08 

2178.5 

2382.3 

1.35 

Dissos  way  1tT . . rrt... 

40  33  15.61 

74  13  25.00 

Bossville  Signal ........ 

80  46  41 

1560.9. 

1706.9 

0.97 

169  01  56 

250  11  06 

Turner _ _ _ _ ....  ...... 

349  01  49 

1334.4 

1459.3 

0.83 

Marvh  . . 

40  33  37.62 

74  14  50.24 

Turner . 

70  11  5 \ 

1862.5 

2038.8 

-  1.16 

288  41  09 

Dissosway . . . 

108  42  04 

2118.1  1 

2316.3 

1.31 

W.vWthrlHfA  (.Atuliiiff  _ ..... 

40  32  43.23 

74  14  58.71 

187  33  40 

!  Marsh . . . «... 

7  33  46 

1 

1692.2 

185ff.5 

1.05 

245  5l  37 

Dissosway . 

245  51  37 

2142.8 

2671.4 

1.52 

fimnlrinff  Pninl  _ _ .... _ 

40  33  18.51 

74  13  14.06 

157  16  10 

Turner  . . ..« . . 

337  13  56  1 

1323.4 

1447.2 

0.82 

70  50  21 

1  tiffins wny  . . . . . . 

250  50  14  ; 

272.5 

298.0 

0.17 

Signal  on' the  Marsh TtTtt--* 

40  33  38.83 

74  13  37.36 

318  48  46 

Smoking  Point . . . 

138  49  01 

832  8 

9J0.7 

0.59 

337  53  11 

Dipsos  way . ...... 

157  53  19 

773.1 

645.4 

0.48 

ITiiA9fl  Pnint  4 

40  33  28.70 

74  12  54.54 

280  33  07 

Rossville  Signal. . 

100  33  30 

838.0 

916.4 

0.59 

55  37  07 

c  looking  Point . 

235  36  54 

|  556.7 

-608.8 

0.34 
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Name  of  station. 

Latitude. 

Longitude. 

Asimuth. 

Rmrillf  Wharf . . 

•  i  n 

40  33  91.13 

•  t  n 

74  19  39.85 

•  /  a 

960  29  47 

84  16  06 

40  34  41.89 

74  07  39.87 

946  10  21 

03  55  05 

40  39  33.13 

74  14  15.09 

157  24  59 

199  26  50 

40  33  09.81 

74  15  08.09 

188  59  09 

933  06  17 

ptlHa,. . . . . 

40  33  30.38 

74  14  95.78 

116  23  18 

49  31  19 

40  34  17.45 

74  13  53.16 

9  06  30 

28  19  17 

40  39  50.44 

74  11  01.77 

119  57  14 

199  38  08 

PallMh  fhapnla. . 

40  34  40.71 

74  07  41.29 

94  13  25 

66  95  36 

40  32  17.48 

•  74  14  14.93 

70  07  23 

127  00  35 

Terrill . 

40  31  94.13 

74  15  05.48 

915  59  19 

177  03  12 

40  81  27.60 

74  14  17.06 

84  37  57 

132  06  34 

Gage . . . 

40  31  03.02 

74  14  15.79 

177  44  47 

119  05  39 

Yellow  Hill . 

40  34  18.02 

74  09  93.33 

58  30  57 

358  30  16 

Woodbridge,  white  spire . 

40  33  39.89 

74  16  05.95 

269  40  43 

970  15  19 

Wjnxnt..,,  t  . . . . 

40  33  55.28 

74  13  58.89 

137  13  06 

75  27  08 

Storer . . 

40  33  93.03 

74  14  14.88 

40  41  07 

8  58  14 

Fire-brick  Works.. . . . . 

40  30  51.06 

74  15  16.06 

230  56  41 

255  25  30 

Crizier  Signal . . . 

40  31  51.69 

74  13  46.19 

139  34  51 

100  06  37 

Richmond,  Episcopal  church.. . . 

40  34  19.79 

74  08  33.09 

68  18  19 
29  34  15 

Richmond  Court-house . . . 

40  34  19.77 

74  08  95.73 

79  30  11 

Arent’s  House.. . . 

40  30  37.50 

74  14  28.14 

35  39  13 

148  33  03 

9 OS  91  21 

Springnlle,  Methodist  church.. . . 

40  35  55.78 

74  09  98.96 

93  38  06 
101  36  41 

Perth  Amboy  ^Presbyterian  church 

40  30  18.09 

74  15  37.80 

17  31  45 
967  25  29 

Perth  Amboy,  Spiscopal  church.. 

40  30  10.64 

74  15  36.15 

929  30  10 
218  06  33 

Sooth  Amboy  Depot . . 

40  99  96.39 

74  16  15.58 

954  99  50 
356  41  40 

Keyport  Spire...... ............ 

40  96  12.41 

4A  49  40 

74  11  47.94 

TO  U  4!i 

918  52  09 

172  59  20 

Rutherford  Observatory,  transit, 
1858. 

W  4o.7n 

From  Nnebvrg  to  Poughkeepeie. 

Batter  Hill  Oloagh . 

41  95  49.90 

73  58  43.96 

393  07  41 

986  29  46 

■renkneek  Point . . 

41  96  30.19 

73  58  94.76 

338  04  09 

18  46  57 

Polypus  Tstand  .  ........... _ 

41  97  16.46 

73  59  03.36 

158  97  05 

188  46  23 

To  station— 

Back  azimuth 

Distance. 

Distance. 

• 

/ 

n 

Metre*. 

Yard*. 

Roseville  Signal . 

fO 

30 

00 

484.7 

530.0 

Smoking  Point . 

264 

15 

44 

809.3 

885.0 

Frost . 

66 

12 

23 

4829.1 

5381 .0 

Braisted . . . 

973 

51 

46 

7221.5 

7897.2 

Marsh . 

337 

94 

36 

2154.2 

2355.8 

Turner . 

19 

27 

16 

9778.7 

3033.7 

Wood  bridge  Landing  . . 

8 

59 

H 

1969.9 

1380.3 

Tappan’s  Point . 

53 

08 

51 

1559.1 

1705.0 

Woodbridge  Landing . . . 
Herbert . 

996 

229 

99 

30 

56 

51 

891.6 

1309.7 

975  0 
1432.2 

Tappan’s  Point . 

189 

06 

16 

3258.6 

3563.5 

Wood  bridge  Landing. . . 

208 

18 

34 

3301.0 

3609.9 

Turner . 

299 

55 

34 

4183.9 

4574.3 

Frost . . . 

19 

38 

17 

1521.5 

1663.9 

Braisted . 

974 

09 

07 

7199.9 

7865.2 

Frost . 

246 

93 

35 

4786.9 

5934.0 

Herbert. . 

250 

06 

48 

1330.7 

1455.9 

Woodbridge  Landing... 

307 

00 

06 

1319.9 

1443.4 

Andmvetts  .... .... .... 

35 

59 

59 

9030.7 

2990.7 

Herbert. . 

357 

03 

10 

1194.5 

1306.3 

Terrill . 

264 

37 

26 

1145.2 

1959.4 

Herbert . 

312 

06 

01 

1619.3 

1770.8 

Dnbois . . . 

357 

44 

46 

758.7 

899.7 

Terrill ....  . 

299 

05 

07 

1338.9 

1464.9 

Frost . 

238 

30 

09 

2396.2 

2543.9 

Gone)  you . 

178 

30 

17 

1980.4 

2165.7 

Fori  Hill,  (1) . 

82 

45 

91 

10131.5 

11079.5 

Frost . 

90 

18 

46 

7491.0 

8191.9 

Marsh . 

317 

19 

33 

1779.4 

1945.9 

Woodbridge  Landing. . . 

955 

26 

28 

1479.0 

1617.4 

Woodbridge  Landing. . . 

290 

40 

38 

1618.8 

1770.3 

Ellis . . . 

188 

58 

07 

1643.8 

1797.6 

Dubois  . . . . 

50 

57 

19 

1788.8 

1956.2 

Gage . 

75 

26 

09 

1466.1 

1603.3 

Woodbridge  Landing. . . 

312 

34 

03 

2350.6 

2570.5 

Herbert — . 

280 

05 

44 

1958.8 

2149.1 

Frost . 

948 

16 

51 

3432.6 

3753.8 

Cortelyou . 

209 

33 

43 

2338.7 

2557.5 

Frost . 

959 

98 

39 

3501.3 

3898.9 

Cortelyou . 

215 

38 

36 

9237.3 

9446.6 

Terrill . 

328 

39 

39 

1685.4 

1843.1 

Crizier  Signal . 

23 

21 

48 

2492.0 

9725.9 

Frost . . . . 

203 

37 

15 

4617.6 

5049.7 

Miller . 

281 

34 

30 

4817.2 

5967.9 

Seward . . . 

197 

31 

99 

9755.8 

3013.7 

Prince  s  Bay . . 

87 

27 

33 

4475.8 

4894.6 

Gage . 

Dubois . 

49 

31 

03 

2488.0 

9790.8 

38 

07 

24 

3017.9 

3300.3 

Ward’s  Point . 

74 

30 

48 

2189.5 

2394.4 

Seward . 

176 

41 

49 

1039.3 

1198.9 

Oonaskonck  Point,  (2).. 

38 

53 

03 

3097.7 

3387.5 

Prince’s  Bay . 

352 

58 

54 

7836.2 

8569.4 

Constitution  Island . 

143 

06 

39 

3373.9 

i 

3689.6 

Plum  Bush . 

106 

31 

47 

4403.8 

4815.9 

Constitution  Island  .... 

158 

04 

54 

4270.5 

4670.1 

Butter  Hill  Clough . 

198 

46 

45 

1333.3 

1458.1 

Robinson . 

338 

96 

19 

4397.8 

4809.3 

Spy  Hill . 

8 

46 

47 

5407.5 

5913.5 

Distance. 


Milt*. 

0.30 

0.50 

3.00 

4.49 

1.34 

1.73 

0.78 

0.97 

0.55 

0.81 

2.09 

2.05 

9.80 

0.95 

4.47 

9.97 

0.83 

0.82 

1.96 

0.74 

0.71 

1.01 

0.47 

0.83 

1.45 
1.23 

0.20 

4.65 

1.11 

0.93 

1.01 

1.09 

1.11 

0.91 

1.46 
1.29 

2.13 

1.45 

2.18 

1.39 

1.05 

1.55 

9.87 
2.99 

1.71 

2.78 

1.54 

1.87 

1.36 

0.64 

1.93 

4.87 


9.10 

9.74 


9.65 

0.83 


2.73 

3.36 
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Name  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  station— 

Back  azimuth 

•  Distance. 

t  Distance. 

1 

Distance. 

•  /  n 

•  /  // 

• 

•  I  V 

Metres. 

Fords. 

mu*. 

Van  Amburg . 

41  37  34.81 

73  58  36.19 

147  28  55 

3B7  97  51 

41W)  0 

4571  1 

2  60 

182  18  53 

Spy  Hill . 

9  18  59 

4782. I 

5999.6 

9.W 

Sloop  Hill . 

41  97  14.43 

74  01  08.17 

214  31  01 

34  39  48 

A5A3  3 

7177  4 

4  08 

259  53  05 

Van  Amburg . 

«9  54  46 

3583.9 

39UL9 

2!  23 

Round  Top  ......  . . 

41  26  09.18 

74  00  28.69 

223  39  06 

43  40  99 

9MtM  9 

31373 

1  78 

155  31  23 

Sloop  Hill . 

335  30  56 

921 14 

9418.3 

K37 

New  Windsor . 

41  98  41.17 

74  00  30.37 

359  31  28 

Round  Top . 

179  31  99 

4688  5 

5197  9 

9  91 

322  17  59 

Polypus  Island . 

149  18  57 

3301.9 

3610  8 

9.05 

Plum  Point . . . . 

41  28  49.99 

73  58  33.03 

28  32  01 

908  30  44 

M9|  | 

6147JL 

34P 

13  48  29 

Polypus  Island . 

193  48  09 

2946.4 

3924  3 

1.83 

Lee . 

41  98  48.04 

74  01  03.47 

969  91  10 

89  99  50 

3439.9 

3&16  4 

9  17 

303  96  35 

Van  Amburg . 

193  28  19 

4007.3 

4480.7 

2.54 

Hubbard  . . T _ 

41  96  94.93 

73  59  09.15 

184  45  53 

4  45  57 

KJ17  5 

1768  8 

199  23  20 

Van'Atnbur^ . 

19  23  49 

9306.6 

2521.6 

1.43 

Hedges  . . 

41  35  43.98 

74  09  90.78 

197  31  48 

17  32  39 

5#5|  6 

65>1  8 

253  20  11 

Round  Top . 

73  21  25 

2716! 1 

9970!2 

1.69 

Dean . 

41  27  27.38 

74  04  01.83 

i  295  58  03 

Round  Top . 

116  00  24 

5503  5 

5018.5 

238  57  58 

Lee . 

58  59  56 

4828.8 

5280.6 

3.00 

Pclancey . . . 

41  26  36.61 

74  03  03. 38 

283  13  59 

Round  Top . 

103  15  41 

3688.7 

4033  8 

9  29 

214  26  49 

Lee . " . 

34  28  08 

4217.2 

5377.3 

3!  05 

Baimville . 

41  31  43.97 

74  00  04.71 

992  36  31 

Bald  Hill . 

112  40  03 

8051.9 

8804.5 

5  00 

351  49  93 

Crow’s  Nest . 

171  50  18 

13564.3 

14633.5 

e!43 

Railroad.  (58) . 

41  33  00.72 

73  57  59.67 

145  47  38 

TruesdaU . 

325  47  11 

1671. 6 

1828.0 

1  04 

85  94  43 

Weed . 

965  93  36 

2361.5 

2582.5 

1.47 

Fowler’s  House . 

41  34  94.55 

73  54  09.49 

105  50  47 

Bingham . 

985  47  96 

7280.5 

7961.7 

4  52 

5  42  36 

Bald  Hill . 

185  49  13 

8092.8 

6850.0 

5.03 

Low  Point . . 

41  33  90.05 

73  57  43.94 

73  59  08 

Weed . 

953  57  SO 

9845.1 

3111.3 

1  77 

219  11  32 

Old  Troy .  ... 

39  12  90 

3151.7 

3446.6 

1.96 

Brinkerhoff..*.  . . 

41  33  44.15 

73  57  13.56 

907  16  14 

Old  Troy  . . . 

97  16  49 

2164.3 

9366.8 

1  34 

65  56  22 

Weed . 

945  54  44 

3748.1 

4098.8 

2  33 

Limestone  Point . . . 

41  34  94.17 

73  57  99.11 

343  43  28 

Brinkorhoff . 

163  43  38 

1286.0 

1406.3 

0.80 

242  59  13 

Old  Troy . 

62  59  59 

1517.3 

1659.3 

o!94 

Hampton  . . . . . 

41  36  18.77 

73  57  29.44 

332  45  40 

Angell . 

152  46  33 

4058.7 

4438.5 

2.59 

265  08  32 

Sbeafe . 

85  09  41 

2425.0 

9651.9 

1.51 

Purdy,  (2) . . . 

41  35  28.95 

73  57  16.93 

232  22  49 

Sheafe . 

52  93  55 

28P9.4 

3159.8 

1.79 

175  19  00 

Hampton . . . 

355  18  56 

1563.7 

1710.0 

o‘»7 

Deyo . . . . . 

41  49  21.53 

73  57  54.28 

280  40  34 

Vervalin . 

100  45  96 

10334.7 

11301.7 

6.49 

1 

10  33  06 

Golden  Ridge . . 

190  39  30 

6871.4 

7514.4 

4.97 

Woolley . . 

41  45  38.29 

73  58  00.46 

4  58  10 

Golden  Ridge . 

184  57  38 

12873.7 

14078  3 

8.00 

358  39  09 

Deyo . . . 

178  39  13 

6071.1 

6639.2 

3.77 

Milton . . . . . 

41  38  54.75 

73  57  03.99 

243  33  52 

Vervalin . . 

63  38  10 

10095.2 

10963  9 

6.23 

14  57  18 

Mansion  Hill . 

194  57  09 

2221.5 

9499.4 

1.38 

Jobes  . . . 

41  41  55.84 

73  57  11.55 

90  39  07 

Golden  Ridge . . . 

900  38  0i 

6371.9 

6968.1 

3  96 

358  02  15 

MUton . 

178  02  21 

5589.9 

6119.9 

3.47 

Dubois . 

41  41  90.03 

73  56  43  82 

30  44  32 

Golden  Ridge . 

910  43  09 

56*1.9 

6180.0 

3.51 

149  59  50 

Jobes . 

329  59  39 

1977.5 

1397.0 

0.79 

ilavii  . . . . . . 

41  43  31.98 

73  55  06.50 

28  55  57 

Dubois  . . . . 

908  54  *9 

4650.8 

5086.0 

9.89 

60  44  50 

Deyo . . . 

940  49  58 

4445.7 

4861.7 

9.76 

T,*|-ny  - .  T , . ,  T  - _ .............. 

41  45  28.93 

73  66  58.59 

19  33  12 

Deyo . 

192  39  35 

5922.4 

6476.6 

3.68 

310  57  25 

Vervalin . 

131  01  40 

11742.5 

19841.2 

7.30 

Boorman  rm  T  t  -  -  -  •>  .  — . .  tttt  tit* 

41  45  18.06 

73  55  34.80 

348  41  57 

Davis . 

168  49  16 

3337.1 

3649.3 

9.07 

99  49  49 

Leroy . 

279  48  53 

1964.5 

9148.3 

1.29 

Hoyt  ,,f . . . ...... 

41  43  06.29 

73  56  39.01 

949  39  10 

Davis  .....  .  .... .... .. 

69  40  19 

9995.9 

9510.7 

1.43 

1  56  36 

Dubois . 

181  56  33 

3279.9 

3586.8 

9.04 

H»|pyr,r.  , . .  . . . , . 

41  44  31.19 

73  56  47.10 

308  08  44 

Davis  . . . . 

128  09  51 

9956.3 

3939.9 

1.84 

229  06  43 

Boorman . 

49  07  31 

9209.4 

9416.1 

1.37 

41  44  02.67 

73  57  27.79 

286  C9  15 

Davis . 

106  10  49 

3399.3 

3717.4 

9.11 

>I1T1,  .T11 _ T _ _ _ T . . 

354  31  12 

Jobes  . 

174  31  93 

3930.6 

4998.4 

2.44 

Summer  Hn||M  H|ii  TtrT  tT . .  tTT 

4%  39  47.10 

73  56  54.33 

174  16  15 

Jobes . . . 

354  16  04 

3991.9 

4364.6 

9.48 

259  00  34 

Vervalin  . . 

79  04  46 

9990.5 

10063.3 

5.73 

ygin#  point  _ .......... 

41  40  46.45 

73  56  03.80 

143  48  16 

Jobes . . . . 

393  47  31 

9658.8 

9901.0 

1.65 

39  33  34 

Summer  House  Hill .... 

919  33  00 

8179.0 

9375.9 

1.35 

Digitized  by  VjOOQiC 


THE  UNITED  STATES  COAST  SURVEY. 


235 


UNITED  STATES  COAST  SURVEY.— GEOGRAPHICAL  POSITIONS. 


Section  II — Hudson  river,  from  Newburg  to  Poughkeepsie .  Sketch  B,  No  ?. 


Name  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  station— 

Back  azimuth. 

_ 

j  Distance. 

Distance* 

Distance. 

•  /  it 

o  /  n 

•  a 

•  /  a 

Metre*. 

Yard*. 

Miles. 

Dof  Head  Cove  Point . 

41  44  01.67 

73  56  26.66 

296  18  22 

Davis . . 

116  19  15 

2066.1 

2259.4 

1.28 

'  4  32  58 

Dubois . 

184  39  47 

5002.2 

5470.3 

3.11 

Poughkeepsie  Second  Point. ... 

41  43  06.50 

73  56  01.30 

161  00  13 

Dog  Head  Cove  Point. . 

340  59  56 

1799.9 

1968.3 

1.12 

89  35  18 

Hoyt . 

269  34  53 

871.6 

953.2 

0.54 

Roosevelt . 

41  44  20. SQ 

73  55  55.79 

51  05  53 

Dot  Head  Cove  Point. . 

231  05  33 

916.5 

1002.3 

0.57 

3  12  05 

Poughkeepsie  Second 

183  12  01 

2280.8 

2494.2 

1.42 

Point. 

Crumb  Elbow  Point . 

41  45  05.70 

73  56  22.00 

338  36  17 

Roosevelt . . . . 

156  36  35 

1525.3 

1668.0 

0.95 

3  06  51 

Dog  Head  Cove  Toint.. 

183  06  48 

1978.4 

2163.5 

1.23 

Railroad,  (68) . 

41  46  13  47 

73  55  54.71 

0  59  24 

180  52  23 

1639.9 

1793.3 

1.02 

18  25  48 

Dog  Head  Cove  Point.. 

198  25  27 

2335.1 

2553.6 

1.45 

Spring  Brook . 

41  39  25.25 

73  56  10.09 

123  22  29 

8ummer-house  Hill  .. 

303  21  53 

1925.2 

1339.8 

0.76 

30  18  18 

Mansion  Hill . 

210  17  26 

3575.0 

3910.2 

9.22 

Old  f.ime-l|iln . 

41  37  13.00 

73  56  37.11 

130  05  41 

310  05  07 

1541.3 

1685.5 

0.96 

169  04  46 

Milton . 

349  C4  29 

3196.7 

3495.8 

1.99 

Bishop . f . 

41  38  42  05 

73  56  20.78 

158  51  21 

Summer-house  HUl .... 

338  50  59 

2151.4 

2359.7 

1.33 

111  42  54 

Milton  . . 

291  42  26 

1058.6 

1157.7 

0.66 

Barncgat . 

41  37  31 .31 

73  56  35.01 

4  55  25 

184  55  24 

567.2 

620.3 

0.35 

188  34  54 

Bishop . 

8  35  03 

9207.0 

2413.5 

1.37 

Poughkeepsie, Catholic  Church. . 

41  42  30.64 

73  55  55.00 

210  38  04 

Davis . 

30  38  36 

2199.3 

2405.1 

1  37 

179  41  32 

Roosevelt . 

359  41  31 

3383.5 

3700.1 

2.10 

Poughkeepsie,  Old  Dutch  Re- 

41  42  13.5l 

73  55  29.92 

283  46  18 

Vervnlin . 

103  49  34 

’  7019.5 

7676. 3 

4.36 

formed  Church. 

18  16  42 

Mansion  Hill . 

196  15  23 

8717.1 

9539.8 

5.42 

Rock  Point . 

41  40  10.85 

73  56  16.70 

195  19  10 

15  12  19 

1137.8 

1944.3 

0.71 

24  39  40 

Milton . 

204  39  09 

9583.2 

2824.9 

1.60 

Peck . . . 

41  35  19.33 

73  57  19.44 

177  27  50 

Mansion  Hill . 

357  27  44 

4503.6 

4925.0 

9.80 

264  15  12 

Underhill . 

84  19  00 

7970.2 

8716.0 

4.95 

Blue  Point  Hill . 

41  40  44.46 

73  56  41.02 

9  52  04 

Summer-house  Hill  .... 

189  51  55 

1796.0 

1964.0 

1.11 

11  08  06 

Mansion  Hill . 

191  07  35 

5636.9 

6164.3 

3.50 

New  Hamburg . 

41  35  20.80 

73  56  42.29 

86  58  48 

Peck . 

266  58  23 

861.4 

942.0 

0  53 

166  37  30 

Mansion  Hill . 

346  37  00 

4578.6 

5006.4 

2.31 

Howland . 

41  36  16  50 

73  56  20.37 

16  26  24 

New  Hamburg . 

196  96  09 

1794.3 

1962.9 

1.11 

92  41  18 

Hampton . 

279  40  37 

1438.8 

1573.4 

0.89 

Hunt . 

41  37  59.35 

73  56  28.07 

10  31  07 

Rarnegnt . 

190  31  09 

879.8 

962.1 

0.55 

187  18  15 

Bishop . 

7  18  90 

1328.0 

1452.3 

oisa 

Ackerfy . 

41  37  10.28 

73  57  04.41 

262  26  15 

Old  Lime-kiln 

83  96  33 

637.6 

697.3 

0.40 

226  21  33 

Barnegat . 

46  21  53 

940.4 

1098.4 

o!58 

Morse . . 

41  40  10.87 

73  56  16.68 

195  12  09 

Mine  Point . T 

15  19  18 

1137.8 

1944.3 

0.71 

49  54  59 

Summer-house  Hill  .... 

929  54  34 

1137.8 

1244.3 

ol71 

Egan’s  Wharf . 

41  40  25.51 

73  56  44.51 

235  39  10 

Mine  Point  ... . . ,, 

55  39  37 

1149.4 

1949.3 

0.71 

305  03  28 

Morse .  . . 

125  03  46 

786.3 

859.9 

0^49 

Poughkeepsie,  New  Dutch  Re¬ 

41  42  13.41 

73  55  29.70 

23  26  51 

Summer-house  Hill.... 

903  95  55 

4918.8 

5379.0 

3.06 

formed  Church. 

19  27  39 

Milton . . 

199  96  37 

6499. 1 

7107.2 

4.04 

lowler . 

41  38  15.44 

73  56  58.35 

226  38  06 

Bishop . 

46  38  31 

1195.9 

1307.8 

0.74 

345  40  59 

Old  Lime  kiln . 

165  41  13 

1987.8 

2173  8 

K23 

Dog  Head  Point,  (2) . 

41  44  01.65 

73  56  26.66 

231  04  37 

Roosevelt  . . 

51  04  58 

916.8 

1009.6 

0.57 

296  17  37 

Davis . 

116  18  30 

9066.0 

2959.3 

1.28 

Crosby . 

41  43  30.00 

73  55  57.41 

145  18  55 

Dog  Head  Point,  (2)... 

325  18  36 

1187.6 

1998.7 

0.74 

181  23  10 

Roosevelt . 

1  23  11 

1553.9 

1696.2 

0.96 

Haley’s  Quarry . 

41  44  20.40 

73  56  27.94 

308  26  28 

Ilnvii  , . . .  T ,  T  . , 

128  97  29 

9109.6 

2697.4 

1 .49 

270  10  41 

Roosevelt . 

90  11  02 

749.7 

812.9 

0i46 

Reynolds . . 

41  42  36.50 

73  56  02.84 

169  44  51 

Haley’s  Quarry  .. . 

349  44  39 

3257.3 

3569.1 

9.02 

217  15  45 

Davis . 

37  16  22 

2150.3 

2351.5 

1.33 

New  Paltz  North . 

41  43  07  39 

73  56  34.42 

201  38  17 

Roosevelt . . 

21  38  43 

9490  4 

9646.9 

1.50 

322  31  57 

Reynolds . 

142  32  18 

1200.1 

1312.4 

0.74 

Biting  Pier . 

41  42  40.45 

73  56  38.70 

297  06  14 

Poughkeepsie  Second 

47  06  39 

1180.1 

1290.5 

0.73 

Point. 

278  21  39 

Reynolds . 

98  22  03 

837.8 

916.2 

0.52 

Iron  Works . 

41  42  05.99 

73  56  06.90 

145  20  19 

Riling  Pier,  , ,  ,  ,  ,  .  _ .  _ , 

325  19  58 

1292.6 

1413.5 

0.80 

185  41  07 

Reynolds . . 

5  41  10 

946.0 

1034.5 

o!59 

Louisburg . 

41  42  15.28 

73  56  41.77 

185  13  17 

Filing  Pier.  . . , . 

5  13  19 

779.8 

852.8 

0.48 

289  34  10 

Iron  Works . 

109  34  33 

855.6 

935.7 

o!53 

Yellow  Point . 

41  41  13.35 

73  56  32.59 

173  39  38 

I.nnhibiirg .  . 

353  39  32 

1922.3 

2102.2 

1.19 

200  05  26 

Iron  Works . 

20  05  43 

1729.1 

1890.0 

1.07 
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Section  II. — Hudson  river,  from  Poughkeepsie  to  Rhinebeck.  Sketch  B,  No.  7. 


Name  of  station. 

Latitude. 

Longitude. 

Aximuth. 

•  /  n 

•  in 

•  /  n 

Fox’s  Point . 

41  41  96.40 

73  56  01.94 

60  94  03 
174  38  12 

Quarry  Wharf . 

41  41  33.87 

73  56  49.89 

181  09  27 
983  40  05 

Blue  Point . 

41  40  50.40 

73  56  30.07 

210  90  56 
281  93  21 

From  Poughkerptie  to  Rkintbeck. 

Dennis,  (1) . 

41  47  95.44 

73  50  49.21 

46  50  03 
359  0V  47 

Stewart . 

41  46  11  39 

73  57  50.33 

311  49  14 
5  34  04 

Lloyd . 

41  49  15.01 

73  59  54.53 

50  21  04 
347  36  94 

Dennis,  (9) . 

41  47  25.40 

73  50  49.44 

77  01  38 
137  58  90 

Prospect  Hill . 

41  59  95.74 

73  57  30.33 

319  44  96 
9  17  98 

Traver . 

41  55  09.86 

73  59  91.81 

55  44  58 

4  01  30 

Terry . 

41  56  90.10 

73  57  59.97 

£88  58  39 
354  36  03 

Burhans . 

49  00  97.13 

73  56  54.40 

11  19  36 
337  59  14 

Staats . 

42  09  17.72 

73  59  58.49 

33  11  41 
356  93  44 

Welch . 

41  57  91.96 

73  59  05  64 

76  59  17 

4  57  39 

Boils  . . . . 

41  55  59.51 

73  49  11  97 

70  49  57 
94  03  10 

Tea  tor . 

49  00  09.55 

73  46  45.55 

65  33  15 
39  19  33 

Barnes . 

41  48  19.07 

73  50  41.05 

1  16  37 
69  27  07 

Adams . 

41  48  08.07 

73  57  18.40 

278  09  26 
11  34  44 

Crumb  Elbow  Ridge . 

41  45  40.64 

73  57  03.35 

175  37  55 
131  09  40 

Van  Wagner  HUl . 

41  44  12.13 

73  53  59.34 

318  27  52 
124  36  93 

Hyde  Park  North . 

41  47  17.96 

73  56  30.49 

14  11  11 
144  25  08 

Bard’s  Rock . 

41  48  13.88 

73  56  23.49 

61  57  17 

5  21  14 

Aator . 

41  48  96.50 

73  56  55.09 

998  08  47 
345  00  20 

Green  Point . 

41  46  07.98 

73  56  39.39 

163  58  59 
40  21  13 

Taylor . . 

41  47  51.96 

73  57  00.94 

0  59  59 
234  30  19 

Russell  Pier . . 

41  47  05.69 

73  57  06.43 

185  26  57 
245  27  34 

Hyde  Park  South .  . . 

41  46  31.96 

73  56  34.00 

183  15  55 
144  15  39 

Railroad,  (88) . 

41  45  13.49 

73  55  54.70 

117  51  05 
153  39  58 

Crumb  Elbow  East.. . . 

41  45  46.42 

73  56  15.19 

335.00  46 

7  08  45 

West  Park. . . . . 

41  47  28.57 

73  57  06.62 

291  25  03 
215  27  39 

White  House . 

41  46  31.15 

73  57  02.22 

206  53  34 
967  48  30 

To  station — 

Back  astasutb. 

Distance. 

Distance 

Dfteuace. 

•  9  ft 

1  Metres. 

Yard*. 

Mils*. 

Yellow  Point . 

940  93  43 

815.1 

891.4  1 

0.51 

Iron  Works . 

354  38  09 

1296.6 

1341.4 

0.76 

Louisburg . 

1  09  98 

1977.7 

1397.9 

0.79 

Fox’s  Point . 

103  40  32 

974.5 

1065.7 

0.60 

Fox’s  Point . . 

30  91  15 

1287.3 

1407.7 

0.80 

Mine  Point . 

101  93  38 

619.6 

677.6 

0.38 

Deyo . . 

996  45  15 

13693  9 

14975.2 

8.51 

Venralia . 

179  09  52 

11298.0 

19355.1 

7.08 

Vervalln .  ... 

131  54  04 

13505.2 

14768.9 

6.39 

Golden  Ridge . 

185  33  95 

13911.7 

15913.4 

8.64 

Stewart . 

930  17  47 

8879.9 

9709.4 

5.51 

Verralin . . 

167  37  57 

15096.3 

16432.3 

9.34 

Stewart . . . 

256  56  53 

10140.4 

11089.2 

6.39 

Lloyd . 

317  56  52 

4559.8 

4978.8 

2.83 

Lloyd . 

138  47  30 

8665.5 

9476.3 

5.30 

Stewart . 

189  17  15 

11557.6 

19639.0 

7.18 

Prospect  Hill . 

935  41  38 

8805.8 

9411.0 

6.35 

Lloyd  . 

184  01  06 

10757.4 

11764  0 

0.68 

Traver  . 

107  08  85 

8146.6 

8908.9 

5.00 

Prospect  Hill . 

174  36  93 

7962.3 

7941.8 

4.51 

Terry . 

191  11  58 

7768.8 

8495.7 

4.83 

Traver . 

147  55  16 

11809.6 

19914.6 

7.34 

Terry . 

919  08  90 

13033.9 

14958.7 

8.10 

Traver . 

176  94  06 

13449.2 

14700.0 

8.35 

Terry . 

256  48  90 

8380.3 

9164.4 

5.21 

Traver . 

184  57  28 

4307.3 

4710.3 

9.68 

Traver . 

250  40  50 

4634.1 

5067.7 

2.88 

Terry . . 

973  57  17 

12192.0 

13339.8 

7.57 

Terry . 

915  95  44 

17063.9 

18660.6 

10.00 

Traver . 

219  15  47 

19225.9 

13369.9 

7.60 

Dennis,  (2) . 

181  16  36 

1439.8 

1574.5 

0  90 

Stewart  . . . 

249  29  21 

10587.3 

11578.0 

6.58 

Dennis,  (2) . 

96  13  50 

9934.7 

10098.8 

5.74 

Stewart . 

191  34  93 

3674.9 

4016.0 

2.98 

Adams  . . 

355  37  45 

4561.2 

4988.0 

9.83 

Stewart . 

311  09  06 

1441.1 

1575.9 

0.90 

Vervalin . 

138  30  08 

7193.0 

7789.5 

4.49 

Stewart . 

304  33  49 

6480.7 

7087.1 

4.03 

Crumb  Elbow  Ridge .... 

191  10  49 

3096.7 

3386.4 

1.9) 

Adams . 

394  94  36 

1900.5 

9078.3 

1.18 

Adsms . 

961  56  40 

1280  0 

1399.8 

0.79 

Hyde  Park,  north . 

185  21  09 

1732  3 

1894.4 

1.08 

Bard’s  Rock . 

118  09  06 

825.3 

909.5 

0.51 

Hyde  Park,  north . 

165  00  36 

2188.6 

9393.4 

1.36 

Adams . 

343  58  98 

3854.3 

4214.9 

2.40 

Crumb  Elbow  Ridge... 

220  90  59 

1106.7 

1210.2 

0.69 

Crumb  Elbow  Ridge .... 

180  59  57 

4192.6 

4508.4 

9.56 

Lard’s  Hock . . 

54  30  43 

1041.9 

1139.4 

0.65 

Taylor . 

5  97  01 

1505.4 

1646.3 

*  0.93 

Hyde  Park,  north . 

65  27  58 

912.1 

997.4 

0.57 

Hyde  Park,  north . 

3  15  57 

1491.6 

1554.6 

0.86 

Russell  Pier . 

394  15  18 

1989.0 

1409.0 

0.80 

Crumb  Elbow  Ridge _ 

297  50  19 

1793.4 

1961.9 

1.11 

Green  Point . . 

332  39  33 

1892.5 

9069.6 

1.18 

Railroad,  (68) . . . 

155  01  00 

1191.0 

1925.9 

0.70 

Crumb  Elbow  Point  .... 

187  06  40 

1966.0 

1384.4 

0.78 

Hyde  Park,  north . 

111  95  27 

895.9 

979.7 

0.56 

Bard’s  Rock . . 

35  28  06 

1715.9 

1876.5 

1.07 

Hyde  Park,  north . 

26  53  56 

|  1619.3 

1770.8 

'  1.01 

Hyde  Park,  south . 

87  48  49 

653.1 

713.1 

|  0.41 
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UNITED  STATES  COAST  SURVEY.— GEOGRAPHICAL  POSITIONS! 
Section  II. — Hudson  river,  from  Poughkeepsie  to  Bhinebeck.  Sketch  B,  No.  1. 


Name  of  station. 

Latitude. 

Longitude. 

Asimutb. 

To  station— 

Back  azimuth. 

Distance. 

Distance. 

Distance. 

•  /  // 

•  /  n 

•  /  n 

•  /  a 

Metre t. 

Yards. 

Miles. 

Boorman’s  Point . 

46  46  16.98 

73  56  34.44 

181  15  27 

Hyde  Park,  south . 

1  15  27 

462.0 

505.2 

0.29 

124  15  59 

White  House . 

304  15  34 

776.2 

848.8 

0.48 

Brown’s  Wharf  .. ..  ...... _ 

41  46  17.07 

73  57  00.91 

270  16  27 

Boorman’s  Point . 

90  16  45 

611.9 

6*19.1 

0.38 

293  00  47 

Green  Point . 

113  01  06 

716.8 

783.9 

0.45 

Boat  Landing  _ Tttt . 

41  45  35.70 

73  56  39.96 

231  94  20 

Crumb  Elbow  East . 

51  24  32 

596.3 

575.6 

0.33 

153  06  52 

Brown’s  Wharf . 

333  06  33 

1428.1 

1561.7 

0.89 

Boiled  Island . 

41  48  48. S8 

73  56  94.89 

46  02  48 

Astor . 

926  09  28 

968.2 

1058.9 

0.60 

2  41  98 

Hyde  Park,  north . 

#  182  41  94 

9789.3 

3U50.3 

1.73 

Southard . 

41  48  55.94 

73  56  54.56 

288  59  07 

Bolle’s  Island . 

108  59  97 

725.9 

793.8 

0.45 

331  04  13 

Bard’s  Rock . 

151  04  34 

1482.5 

1691.2 

0.92 

Binnfs  island . 

41  49  06.33 

73  56  19.87 

11  35  19 

Boile’s  Island . 

191  35  16 

568.2 

621.4 

0.35 

68  11  23 

Southard . 

248  11  00 

862.2 

949.9 

0.54 

Palhan)  Mgnal . ttM.Tt . 

41  49  91.87 

73  57  01.72 

996  94  45 

Blunt’s  Island .......... 

116  95  13 

1078.3 

1179.2 

0.67 

390  35  11 

Bolle’s  Island... ..  ... 

140  35  35 

1341.1 

1466.6 

0  83 

Wilkes . 

41  49  59.51 

73  56  13.85 

49  96  54 

Pelham  Signal . 

229  96  29 

1453.8 

1589.8 

0.90 

5  34  21 

Blunt’s  Island . 

185  34  17 

1431.7 

1565.7 

0.89 

Hin  Rof  k . 

41  49  55.95 

73  57  09.30 

359  15  45 

Pelham  Signal . . 

179  15  45 

1051.4 

1149.8 

0.65 

' 

975  94  50 

Wilkes . 

95  95  92 

1123.0 

1926.1 

0.70 

Pelham  Dock . 

41  50  33.79 

73  56  58.99 

4  36  52 

Indian  Rock . 

184  36  49 

1171.3 

1280.9 

0.73 

321  12  11 

Wilkes . 

141  12  40 

1633.9 

1786.8 

1.01 

CUffVrood . 

41  51  29.93 

73  56  43.91 

229  94  46 

Traver . 

42  97  40 

8929.8 

9765.3 

5.55 

306  06  96 

Lloyd  . 

128  08  58 

6706.2 

7333.7 

4.17 

Pell . 

41  50  39.31 

73  57  95.49 

178  08  50 

Prospect  Hill  . . 

358  06  47 

3500  8 

3828.4 

2  17 

209  00  13 

Cliffwood . 

99  00  41 

2007.6 

2195.4 

1.25 

Pollock . . 

41  49  40.17 

73  57  16.95 

193  01  21 

CliflTwood..  . 

13  01  43 

3453.4 

3776.5 

2.15 

955  90  30 

Wilkes . 

75  21  12 

1504.9 

1645.7 

0.93 

Molford  Pier . 

41  50  40.63 

73  56  20.71 

76  17  15 

Pelham  Dock . 

256  16  50 

691.0 

974.4 

0.55 

160  55  16 

Cliffwood . . 

340  55  01 

1586.9 

1735.4 

0.99 

Bock . 

41  50  09.24 

73  56  19  44 

130  16  04 

Pelham  Dock . 

310  15  38 

1172.2 

1281.9 

0.73 

33  43  40 

Pelham  Signal . 

^ 13  43  12 

1756.8 

1921.2 

1.09 

Gave  Point . T  ,ttt 

41  51  97.94 

73  56  30.19 

344  39  43 

Mulford  Pier . 

164  32  55 

1514  1 

1655.6 

0.94 

15  97  39 

Pelham  Dock. . 

195  27  96 

1733.3 

1895.5 

1.06 

Meadow  Point . . 

41  51  56.53 

73  56.35.66 

225  29  10 

Traver . 

.  45  39  00 

8202.4 

8969.9 

5.10 

314  18  30 

Lloyd  . 

134  90  58 

7130.8 

7798.0 

4.43 

Lewis’  Pier . 

41  51  17.63 

73  56  05.59 

112  25  02 

Cliffwood . 

292  94  37 

940.0 

1027.9 

0.58 

112  51  96 

Cave  Point . 

292  51  04 

818.0 

894.5 

0.51 

Biting  Signal . 

41  53  47.59 

73  58  03.64 

181  01  46 

Terry . 

1  01  48 

4705.8 

5146.1 

2,92 

253  32  40 

Traver . 

73  36  29 

8212.5 

8980.9 

5.10 

Van  Akin . 

41  59  50.97 

73  57  12.83 

332  57  39 

Meadow  Point . . 

159  58  04 

1885.5 

2061.9 

1.17 

238  43  54 

Traver  . 

58  47  09 

7845.0 

8579.1 

4.87 

Railroad,  (00) . 

41  59  99.93 

73  55  94.93 

109  30  30 

Van  Akin . 

989  29  17 

9656.1 

2904.6 

1.65 

39  30  35 

Pell . 

219  99  14 

4394.0 

4805.1 

9.73 

Hemlock  Point . . 

41  59  53.63 

73  57  02.66 

293  06  48 

Railroad,  (80) . 

113  07  54 

2467.6 

2696.5 

1.53 

340  32  15 

Meadow  Point . 

160  39  33 

1868.5 

2043.3 

1.16 

Jones’  Island  . . , 

41  59  56.73 

73  55  54.27 

86  32  38 

Hemlock  Point.,.. . 

966  31  59 

1579.4 

1727.2 

0.96 

84  23  57 

Van  Akin . . 

964  93  05 

1819.9 

1990.2 

1.13 

Bllerslie  . . 

41  53  30.81 

73  56  96.56 

40  57  06 

Van  Akin . 

220  56  35 

1637.4 

1779.7 

1.01 

325  48  42 

Railroad,  (80)  . 

145  49  24 

9557.5 

2796.8 

1.59 

Pott  Ewen  Signal . . 

41  54  21.67 

73  58  09.90 

183  19  52 

Terry . 

3  19  58 

3659.7 

4002.1 

9.97 

353  09  59 

Elliug  8ignal . 

173  03  03 

1059.9 

1158.3 

0.66 

Railroad,  (05) . 

41  54  14.40 

73  57  01.81 

98  13  36 

Port  Ewen  Signal . 

278  12  51 

1569.3 

1716.1 

0.97 

59  52  36 

El  ting  Signal . 

239  51  55 

1647.7 

1801.9 

1.09 

Kipp . 

41  55  56.74 

73  56  14.09 

106  96  14 

Terry . . . 

286  27  03 

9543.9 

2781.2 

1.58 

42  08  03 

Port  Ewen  Signal  ...... 

222  06  46 

3954.2 

4324.2 

9.46 

Rhinebeck . 

41  55  10.47 

73  56  52.98 

144  01  49 

Terry . . . T . 

324  01  04 

2654.5 

2902.9 

1.65 

49  40  06 

Port  Ewen  Signal . 

229  39  15 

2325  5 

2543.1 

1  44 

Kingston  Point.... . . 

41  55  38.84 

73  57  28.24 

316  33  48 

Rhinebeck . 

136  34  12 

1205.1 

1317.9 

0.75 

346  50  22 

Railroad,  (85) . 

166  50  40 

2675.3 

2925.6 

1.66 

Big  Rock  Point . 

41  53  31.86 

73  57  30.58 

971  14  37 

Ellerslie . 

91  15  20 

1476.1 

1614.2 

0.92 

206  48  32 

Railroad,  (65) . 

26  48  51 

1470.3 

1007.9 

0.91 

Railroad,  (86) . 

41  54  41.59 

73  56  59.68 

60  57  58 

Port  Ewen  Signal . 

248  57  12 

1711.6 

1871.8 

1 .06 

159  41  45 

Kingston  Point . 

339  41  26 

1883.0 

9059.2 

1.17 
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UNITED  STATES  COAST  SURVEY.— GEOGRAPHICAL  POSITIONS. 

Section  II. — Hudson  river,  from  Poughkeepsie  to  Bhinebeck.  Sketch  Bt  No.  7. 


Name  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  station — 

Back  azimuth. 

Distance. 

Distance. 

Distance. 

•  i  n 

•  r  n 

•  /  a 

•  #  n 

Metres. 

Yards. 

Miles. 

|^l|  ^  |j 

41  56  45  27 

73  57  39.19 

307  21  51 

127  22  48 

2466.5 

2697.3 

1 .53 

8  52  25 

Port  Ewen  Signal  ... 

188  52  05 

4483.5 

4903.0 

2.79 

41  55  32.34 

73  56  39.94 

128  38  33 

Terry . 

308  37  40 

2360  0 

2580.8 

1.46 

100  13  03 

Kingston  Point . 

280  12  27 

1130  5 

1236.3 

0.70 

41  55  11.93 

73  57  41.63 

314  12  03 

134  12  28 

1342.0 

1467  6 

0  83 

272  15  37 

Rhincbeck . 

92  16  10 

1137  9 

1244.4 

0i7l 

Evcrtsnn . 

41  54  44.57 

73  58  06.33 

273  25  31 

Railroad,  (86) . 

93  26  15 

1533.9 

1677.4 

0.95 

244  54  09 

Rhmebcck . 

64  54  59 

1884.0 

2060.3 

1.17 

Sleight^  Hill . 

41  54  51.30 

73  58  20.69 

189  52  49 

9  53  03 

2780.8 

3041.0 

1 .73 

235  17  51 

KIPP . 

55  19  15 

3547.3 

3879.2 

2.20 

41  52  37.57 

73  54  13.53 

58  ar>  48 

238  34  08 

4<>44  5 

4422.0 

2  51 

68  53  32 

Meadow  Point . 

248  51  57 

3513  2 

3841  9 

2.18 

41  54  57.64 

73  59  25.61 

247  31  51 

67  33  59 

4774.3 

5*221.0 

2.97 

318  50  10 

Kiting  Signal . 

138  51  04 

2670.3 

3138.9 

1.78 

41  57  02.53 

73  56  26.13 

28  59  32 

208  58  51 

2951.8 

3228.0 

1 .83 

20  29  30 

Kiting  Signal. . . 

200  28  25 

6419.7 

7020.4 

3.99 

41  57  16.83 

73  57  25.64 

326  17  12 

KTP 

116  18  00 

2969.7 

3247.6 

1.85 

287  50  07 

Tunnel  Point . 

107  50  47 

1439.8 

1574.5 

0.89 

41  58  10.90 

73  56  C6.23 

47  38  04 

227  37  11 

2475.2 

2706.8 

1.54 

12  15  37 

Tunnel  Point . 

192  15  24 

2158.5 

2360.5 

1.34 

41  58  28.17 

73  56  57.16 

344  51  58 

164  52  19 

2737  0 

2993.1 

1.70 

16  35  46 

Flatbush  . 

196  35  27 

2296.6 

2511.5 

1.43 

41  58  13.38 

73  57  03.06 

16  35  57 

196  35  42 

1820.3 

1990  6 

1.13 

338  44  18 

Tunnel  Point . 

158  44  42 

2345.3 

2564.7 

1.46 

41  57  55.06 

73  57  09.26 

194  10  23 

Ten  Rroeck . 

14  10  27 

582.7 

637.2 

0.36 

17  44  24 

Flatbush  . 

197  44  13 

1238.4 

1354.3 

0.77 

Mills’  Wharf . 

41  58  10.24 

73  56  09.33 

116  40  28 

296  39  56 

1232  3 

1347.6 

0.76 

94  28  42 

Ten  llroeck . 

274  28  06 

1240. 8 

1356.9 

0.77 

Knickerbocker  Pier . 

41  57  56.72 

73  57  04.61 

21  28  57 

Flatbush 

201  28  43 

13*22.7 

1446.5 

0.8*2 

251  51  19 

i  Mills’ Wharf . 

71  51  56 

1339.4 

1464.7 

0.83 

Garrison  . . 

41  56  53.57 

73  56  19.70 

65  55  14 

Terry . 

215  54  07 

25*29.5 

2766.2 

1.57 

355  46  41 

Kipp . 

175  46  45 

1757.7 

19*22.2 

1.09 

Port  Ewen  Bell  House . 

41  54  22.20 

73  57  54.36 

281  14  23 

Railroad,  (85) . 

101  14  58 

1234.9 

13)0.4 

0.77 

1 

340  33  51 

|  BiE  Rock  Point  . 

160  34  07 

1646.9 

1801.0 

1.02 

Rondout,  Roman  Catholic  church 

41  55  17.69 

73  58  56.85 

46  58  36 

I  Abiol  Smith .  . . 

!  226  58  17 

906.4 

991.2 

0.56 

292  26  13 

Railroad,  (86) . 

112  27  31 

2916.1 

3189.0 

7  81 

Cement. <••«  .............  .... 

41  55  15.00 

73  58  34.79 

65  25  26 

Ahicl  Smith . 

245  24  52 

1*287.3 

1407.7 

0.80 

273  22  58 

Rhincbeck . 

93  24  06 

2365.8 

2587.2 

1.47 

Dinsraore . 

41  51  38.19 

73  55  41.92 

1 1 4  32  08 

Meadow  Point  . 

291  31  32 

1362  1 

1469.5 

0.81 

196  42  51 

Railroad,  (80) . 

16  43  03 

1418.4 

1551.1 

0.88 

Esopus  Light  house . 

41  52  05.30 

73  56  12.39 

142  08  50 

Hemlock  Point . 

32*2  08  16 

1888.5 

2065.2 

1.17 

63  15  06 

1  Meadow  Point . 

243  14  51 

600.9 

657.1 

0.37 

Hukely’a  Observatory . . . 

41  57  21.04 

73  55  18.77 

63  09  20 

|  Terry . 

243  07  32 

4160.8 

4550.1 

2.58 

123  55  18 

Ten  Broeck . 

303  54  08 

28y3. 9 

3164.7 

1.80 

Whiskey  Point . 

41  57  10  35 

73  57  21.55 

342  24  46 

Slate  Wharf . 

162  25  14 

3172.3 

3169.1 

1.97 

325  36  36 

1  Kipp . 

145  37  21 

2751.4 

3008.8 

1.71 

Empus,  Dutch  Reformed  church. 

41  51  11.30 

73  57  53.37 

179  05  12 

1  Terry . 

359  05  08 

9527.9 

10419.4 

5  92 

193  01  30 

Prospect  Hill . 

J3  01  45 

2356.9 

2577.4 

1.40 

Curtis’  Tower . 

41  48  03.29 

73  56  06.48 

151  27  19 

1  Pollock  . 

331  26  32 

3402  9 

3721  3 

2.11 

243  26  14 

Lloyd . 

63  28  22 

4952.1 

5415.5 

3.06 

Jones’  House  Tower  .  . 

41  53  10.51 

73  55  51.58 

24  00  25 

Meadow  Point . 

203  59  56 

2498.5 

2732.3 

1.55 

58  45  52 

Prospect  Hill . 

238  44  46 

2663.0 

2912.2 

1  65 

West  Park  Episcopal  Church  ... 

41  48  14  75 

73  57  13.46 

330  28  27 

Hyde  Park,  north . 

150  28  56 

2019.9 

2201.2 

1.25 

357  11  07 

Crumb  Elbow  Ridge . . . 

177  11  14 

4759.9 

5205.3 

2.96 

WeUl . 

41  49  41.46 

73  58  12.54 

ISO  52  17 

Prospect  Hill . 

10  52  45 

5160.4 

5643.3 

3.21 

336  32  51 

Adams . 

156  33  27 

3140.4 

3434.2 

1.95 

Brueti .  .... 

41  50  00.07 

73  57  39  74 

182  45  54 

Prospect  Hill . 

2  46  00 

4498.9 

4919.9 

2.80 

351  53  07 

Admits . 

171  53  *21 

3490.0 

3816.6 

2,7 

Red  Hunk  Spire . 

41  58  17.86 

73  52  23.45 

33  05  14 

Prrwprrt  TTill  . 

213  01  49 

12961.1 

14173.9 

8.05 

359  38  25 

Tracer . 

179  38  26 

6015.9 

6578  8 

3.74 

Wittenberg,  Presbyterian  church. 

!  41  53  51  16 

73  51  44.39 

158  42  09 

Travcr . 

338  41  44 

2374.0 

2596.1 

1.47 

1 18  00  07 

Terry . 

297  55  56 

9798.0 

10714.8 

6.09 
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UNITED  STATES  COAST  SURVEY— GEOGRAPHICAL  POSITIONS.’ 


Section  II. — Hudson  river. ,  from.  Poughkeepsie  to  Rhinebeck.  Sketch  B,  No.  7. 


Name  of  Elation. 

Latitude. 

Longitude. 

Azimuth. 

To  station — 

Back  azimuth. 

Distance. 

Distance. 

Distance. 

•  /  u 

•  /  n 

•  /  / 

•  /  n 

Mitres. 

Yards. 

Miles. 

41  54  18.07 

74  00  30.71 

285  29  28 

Elting . 

105  31  06 

3517.6 

3846.7 

2.19 

236  39  38 

Cement . 

56  40  55 

3196.7 

3495  8 

1.99 

Ellsworth . . . 

41  53  30.34 

74  00  02.69 

156  19  10 
212  05  39 

G.  A.  Smith . 

Cement . 

33G  18  51 

32  06  38 

1607.6 

3811.4 

1758.0 

4168.0 

1.00 

2.37 

Wilbur  East . 

41  54  45.47 

73  59  29.57 

243  57  46 
234  10  12 

Kipp . 

Cement . . . 

63  59  57 

54  10  49 

5011.8 

1556.5 

5480.7 
1702  1 

3.11 

0.97 

Copeland . 

41  54  38.76 

73  59  21.90 

139  30  33 
224  08  38 

Wilbur  East . 

Cement  . . . 

319  30  28 

44  09  09 

272.2 

1558.2 

297.7 

1704.0 

0.17 

0.97 

Wilbur  West . 

41  51  34.73 

73  59  51.88 

237  12  18 
259  48  06 

Wilbur  East . 

Copeland . 

57  12  33 

79  48  26 

611.7 

702.0 

668.9 

767.7 

0.38 

0.44 

Von  Beck . . . 

41  54  27.62 

73  59  06.08 

206  14  43 
135  30  30 

Cement . . . . 

Wilbur  East . 

26  15  04 
315  30  14 

1629.9 

772.2 

1782.4 
844  5 

1 .01 
0.48 

Flannery. . . . . 

41  54  44.24 

73  59  21.67 

1  48  19 

67  10  20 

Copeland . . . . 

Wilbur  West . 

181  48  19 
247  10  00 

168.9 

755.5 

184.7 

826.2 

0.10 

0.47 

Brooklyn  Wharf . 

41  54  17.89 

73  59  55.90 

6  05  53 

90  23  44 

Ellsworth . 

G.  A.  Smith  . 

186  a5  48 
270  23  21 

1475.1 

802.4 

1613.1 

877.5 

0.92 

0.50 

Lawrence  Wharf . 

41  53  57.02 

74  00  44.27 

239  59  35 
310  39  09 

Brooklyn  Wharf . 

Ellsworth . 

60  00  07 
130  39  37 

1287.4 

1263.2 

1407.9 

1381.4 

0.80 

0.78 

Crow’s  Point . . . . 

41  54  03.85 

74  00  10.47 

133  14  18 
217  47  52 

G.  A.  Smith  . . . 

Brooklyn  Wharf . 

313  14  04 
i7  48  02 

640.2 

548.1 

700  1 
599.4 

0.40 

0.34 

Booth . 

41  54  20.53 

74  00  05.58 

289  58  57 
357  32  44 

Brooklyn  Wharf . 

Ellsworth . 

109  59  03 
177  32  46 

237.4 

1549.5 

259.6 

1694.5 

0.15 

0.96 

Donovan’s  Kiln... . 

41  54  12.70 

74  00  17.44 

252  08  21 
345  25  02 

Brooklyn  Wharf. . 

Ellsworth . 

72  08  35 
165  25  12 

521.7 

1350.2 

570.5 

1476.5 

0.32 

0.84 

41  53  58.62 

74  00  21.44 

333  39  08 
224  43  01 

Ellsworth . 

153  39  21 

973.4 

1064.5 

0  60 

Brooklyn  Wharf . 

44  43  18 

836.6 

914.9 

0.52 

41  53  47.51 

74  00  42.14 

228  40  16 

Brooklyn  Wharf . 

48  40  47 

1419.4 

1552.2 

0.88 

300  12  39 

Ellsworth . 

120  13  05 

1052.3 

1150.8 

0.65 

'|,f(>mp4*r  ,  .  T . .  ,  T  , .  T .  ,  _ .... 

41  54  38.93 

73  59  01.41 

208  50  53 
107  16  32 

Cement  . . 

28  51  11 

1270.5 

1389.4 

0.79 

Wilbur  East . 

287  16  13 

679.6 

743.2 

0.42 

Rolfr’®  Qunrryy  T  -  -  -  - . 

41  54  20.10 

73  59  25.13 

214  23  51 

87  37  41 

Cement . . 

34  24  25 

2052.6 

2244.7 

1.97 

G.  A.  Smith . 

267  36  57 

1512  6 

1654.1 

0.94 

K|pjghl’«  Fprry  . ,  T  . . .  T  ,  r 

1  41  55  03.08 

73  58  30.74 

82  26  31 
165  43  55 

Abiel  Smith . . 

262  25  54 

1275.4 

1394.7 

0.79 

Cement . . . 

315  43  52 

379.3 

414.8 

0.23 

8nuih  . . 

1  41  54  39.75 

73  59  13.74 

334  46  09 
219  31  16 

Von  Beck  . 

154  46  14 

414.0 

452.7 

0.26 

Cement . 

39  31  42 

1409.8 

1541.7 

0.88 

Blpight^htirg,  (l) _ .... _ _ 

41  54  54.90 

73  58  39.36 

-  94  32  24 

189  37  56 

Abiel  Smith . 

274  31  53 

1068.9 

1168.9 

0.66 

Cement . 

9  37  59 

628.9 

687.7 

0.39 

Slpioht&hiirfr.  /‘2I  . 

41  54  50.36 

73  58  44.99 

103  29  57 
197  10  05 

Abiel  Smith . 

283  29  30 

962.5 

1052.6 

0.60 

Cement . 

17  10  12 

795.6 

870.0 

0.49 

Kingston  Point)  (2) ,  ttl, .  rt .  1 1 , . 

41  55  28.80 

7J  57  35.09 

330  52  22 
299  49  17 

Railroad,  (86) . 

150  52  46 

1667.1 

1823.1 

1.04 

Rhinebeck . 

119  49  46 

1136.9 

1243.3 

0.71 

N orth  •  -  .tt.r  - . . 

41  55  21. e8 

73  58  01.29 

i  282  28  29 
j  250  31  19 

Rhinebeck . 

102  29  15 

1628.6 

1781.0 

1.01 

Kingston  Point,  (2)  .... 

70  31  36 

640.4 

700.3 

0.40 

Rondout  Light  house  Signal .... 

41  55  12.20 

73  57  41.70 

123  30  15 
272  40  26 

North . 

Rhinebeck . 

303  30  02 

92  40  59 

541.4 

1139.9 

592.1 

1246.6 

0.34 

0.7L 

Cornell  Pier . 

41  55  09.32 

73  58  26.23 

265  03  24 
236  00  00 

Rondout  L.  H.  Signal.. 
Not  Hi . 

85  03  54 

56  00  17 

1  1029.8 

693.0 

1126.1 

757.8 

0.64 

0.43 

Port  Ewen  Dutch  Reformed 
Church. 

41  54  21.92 

73  58  22.09 

115  03  20 
169  51  54 

Wilbur,  east . 

Cement . 

295  02  35 
349  51  46 

1716.4 

1663.7 

1877.0 

1819.4 

1.07 

1.03 

Pnrt  Ewpn  Pier . .  ....... 

41  54  35.75 

73  57  47.98 

260  46  00 
230  09  15 

Railroad,  (86) . 

80  46  32 

1123.1 

1228.2 

0.70 

Rhinebeck . 

50  09  52  ! 

1671  7 

1828.1 

1.04 

Number  1 . 

.  41  55  12.42 

73  58  04.36 

270  44  52 
193  36  44 

Rondout  L.  11.  Signal 
North . 

90  45  07 
|  13  36  46 

522.2 
300. 4 

571.1 

328.5 

0.32 

0  18 

Number  2 . 

41  55  06.43 

73  58  22.02 

259  09  59 
225  03  23 

Rondout  L.  11.  Signal  . . 
North . 

79  10  26  ! 
45  03  37  | 

945.8 

674.6 

1034.3 

737.7 

0.59 

0.42 

From  Rhinebetk  to  Hudson. 

Upper  Red  Hook . 

42  01  22.38 

gl 

73  50  20.84 

79  22  29 

13  23  30 

Burhnn’s . 

|  Trader . 

259  18  06 
193  22  09  j 

9213.0 

12034.9 

10075.1 
1316  L . 0 

5.72 

7.48 

Mount  Paulding . . . .  , 

42  03  32.00 

73  59  20.58 

329  28  01 
287  48  26 

Burhan’s . . . . 

149  29  39  i 

6620.6 

7240.1 

4.11 

1  Upper  Red  Hook . 

I  107  54  27  i 

13040.4 

14260.6 

8.10 
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Section  II. — Hudson  river,  from  Rhinebeck  to  Hudson.  Sketch  B,  No.  7. 


Name  of  station. 


Big  Hill . 

Round  Top  . 

Kortze... . . . 

Lasher . 

Oalskill . . . 

Blue  Hill . 

Hover . 

Turkey  Point,  north . 

Glasco  Signal . 

Cruger’s  Wharf . 

Whitaker . 

Thistle . 

Skeel . 

Cruger’s  island . 

Donaldson . . . 

Roalna . . . . . 

Crogban  . 

Delano . 

Turkey  Point,  south . 

Goldsmith . 

Hayner . 

Delano’s  House ..  . 

Railroad  Drawbridge . 

Barker . . . 

Trap  Cliff. . 

Icehouse  Wharf . 

Cramer . . . 

Livingston  Island . . . . 

TlUotson’s  Wharf.. . . 

Magdalen  Island . . 

Glasco  Wharf.. . . . 


Latitude. 

Longitude. 

Azimuth. 

To  station — 

Back  azimuth. 

Distance. 

Distance. 

Distance. 

®  t  n 

•  /  ti 

•  /  n 

•  /  n 

Metret. 

Tardt. 

Mile*. 

43  (15  16.74 

73  59  37.67 

33  38  35 

70  48  08 

Burhan’s . . 

Mount  Paulding  . 

913  95  43 
250  43  38 

10708.9 

9808.5 

11710.9 

10736.3 

6.65 

6.09 

42  05  13.28 

73  59  04.11 

341  28  56 

72  54  04 

Upper  Red  Hook. ...... 

Mount  Paulding . 

161  30  05 
953  49  19 

7479.7 

10498.5 

8179.6 

11480.8 

4.65 

6.5Q 

43  07  45.74 

73  55  39.52 

33  49  13 
318  50  15 

Mount  Paulding . 

Big  Hill . . 

913  46  40 
138  53  12 

9490.1 

6104.4 

10301.5 

6675.6 

5.85 

3.79 

42  05  13.53 

73  53  15.99 

330  31  53 
363  35  04 

Upper  Red  Hook . 

Big  Hill . 

150  33  49 

83  35  30 

8189.8 

886.3 

8956.1 

969.2 

5  09 
0.55 

43  11  31.78 

74  0!  55.16 

346  13  16 
341  05  01 

Mount  Paulding . 

Burhan’s . . 

166  15  00 
161  08  99 

14991.4 

91346.9 

16317.6 

93343.5 

9.97 

13.36 

42  11  03.63 

73  48  35  91 

91  49  35 

97  26  23 

Catskill . 

.Big  Hill  . . 

971  40  38 
207  33  41 

18346.3 

13055.6 

90063.0 

13183.6 

11.40 

7.49 

42  08  37.34 

73  51  42.70 

231  37  40 

76  21  17 

Blue  HUI . 

Kortze . 

41  39  45 
256  18  43 

6451.5 

5130.8 

7055.9 

5939.0 

4.01 

3.37 

42  01  02.13 

73  56  03.41 

351  37  08 
241  07  08 

Sukeley’s  Observatory. 
Staats . 

171  37  37 

61  09  11 

6694.1 

4830.4 

7539.9 

5383.4 

4  98 
3.00 

42  02  37.97 

73  56  19.46 

353  26 

277  40 

Turkey  Point,  north  . . . 
Staats . 

173  26  39 

97  43  05 

9983.5 

4663.7 

3261.6 

5100.1 

1.85 

9.90 

49  03  51.30 

73  56  02.44 

359  59  31 
983  44  51 

Turkey  Point,  north  . . 
Staats . 

179  59  91 
103  46  54 

3368.0 

4355.0 

3683.1 

4763.5 

9.09 

9.71 

43  01  97.38 

73  56  12.10 

175  33  16 
184  54  94 

Glasco  Signal . 

Cruger’s  Wharf . 

355  33  11 

4  54  30 

9184.9 

3598.5 

9388.6 

3841.6 

1.35 
1  61 

43  03  26.91 

73  56  03.13 

0  04  57 

0  23  40 

Turkey  Pointy  north  . . . 
Cruger’s  Wharf........ 

180  04  57 
180  22  40 

4444.9 

1076.8 

4860.8 

1170.5 

2.76 

0.67 

43  01  47.67 

73  56  16.99 

189  37  51 
258  29  58 

Cruger’s  Wharf . 

Staats . . . 

9  38  01 

78  33  11 

1991.3 

4656.9 

9177.6 

5092.6 

1.94 

9.89 

43  03  10.09 

73  55  20.98 

122  36  01 
143  08  01 

Glasco  Signal... . 

Cruger’s  Wharf. . 

309  35  93 
333  07  33 

1596.5 

1589.1 

1745.9 

1737.8 

0.99 

0.99 

41  59  43.53 

73  55  41.58 

12  30  53 

36  48  57 

Mills’  Wharr . 

Livingston . 

193  30  35 
216  48  06 

9947.7 

2903.4 

3223.5 

3175.1 

1  83 
1.80 

41  59  47.68 

73  56  26.19 

16  14  30 
977  07  39 

Livingston . . 

Donaldson... . 

196  14  09 

97  08  09 

2554  9 
1039.9 

3794.0 

1129.5 

1.59 

0.64 

41  59  35.16 

73  56  36.86 

345  59  29 
199  34  59 

Donaldson . 

Rosina . 

66  00  06 

19  35  C6 

1399.5 

737.4 

1523.8 

8J6.4 

0.86 

0.46 

41  58  53.01 

73  55  50.66 

133  54  25 

18  27  36 

Croghan . 

Mills’  Wharf . 

313  53  54 
198  27  13 

1475.9 

1357.5 

1614.0 

1484.5 

0.99 

084 

42  00  51.90 

73  56  03.34 

346  30  59 

14  58  38 

Donaldson . 

Rosina . . 

166  31  14 
194  5b  33 

9147.1 

3028.6 

2348.0 

2918.4 

1.33 

1.96 

41  59  04.58 

73  56  46.19 

231  03  33 
199  09  27 

Donaldson . 

Rosina . 

51  04  16 

19  09  41 

1911  6 
1407.6 

9090.5 

1539.3 

1.19 

0.87 

41  58  59  65 

73  55  33.86 

140  56  26 

63  08  58 

Rosina . 

Livingston . 

390  55  51 
343  08  02 

1908.5 

9149.4 

9087.1 

2350.5 

1  18 
1.33 

41  58  45.91 

73  55  19.96 

106  11  25 

76  15  59 

Goldsmith . 

Livingston . 

386  10  97 
256  14  54 

2066.6 

2303.5 

2360.0 

2519.0 

1.28 

1.43 

42  01  13.97 

73  55  17.07 

56  33  45 

70  44  24 

Turkey  Point,  south  . . . 
Turkey  Point,  north  . . . 

936  33  14 
950  43  51 

1975.6 

1105.0 

19B5.0 

1908.4 

0.79 

0.69 

43  03  34.65 

73  54  40.75 

93  35  51 

56  46  26 

Glasco  Signal . 

Skeel . 

979  34  45 
236  45  33 

2973.3 

2644.4 

9484.8 

2891.8 

1.41 

1.64 

49  00  23.83 

73  55  33.39 

154  08  08 
131  51  50 

Skeel . 

Turkey  Point,  south  . . . 

334  07  28 
311  51  93 

9875.3 

1965.0 

3144.3 

1383.4 

1.79 

0.78 

41  59  56.59 

73  56  33.43 

339  06  14 
293  43  57 

Trap  Cliff . 

Donaldson . 

59  06  55 
112  44  25 

1636.6 

1044.1 

1780.7 

1141.8 

1.09 

0.65 

49  00  16.92 

73  56  90.90 

259  59  10 

6  59  04 

Trap  Cliff..  . 

Icehouse  Wharf. . 

79  59  49 
186  59  09 

1350.8 

610.0 

1477.9 

667.1 

0.84 

0.38 

49  00  53.88 

73  55  06.32 

101  09  46 
153  91  19 

Turkey  Point,  north .... 
Glasco  Signal . 

281  09  08 
339  90  30 

1315.3 

3625.9 

1438.4 

3964.4 

0.89 

9.25 

49  01  98.50 

73  54  59.17 

16  57  11 

63  17  01 

Livingston’s  Island . 

Turkey  Point,  north .... 

196  57  01 
943  16  14 

1116.5 

1809.1 

1991.0 

1978.4 

0.69 

1.19 

49  09  47.72 

73  55  18.09 

36  10  44 
139  99  59 

Skeel . . . 

Thistle . 

216  10  05 
319  99  29 

• 

2395.1 

1561.5 

9509.8 

1707.6 

1.49 

0.97 

49  09  90.14 

73  56  11.81 

984  50  50 

Cruger’s  Island . 

104  51  94 

1909.5 

1399.7 

0.75 

935  98  29 

Magdalen  Island . 

55  99  05 

1501.3 

1641.8 

0.93 
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Section  II. — Hudson  river,  from  Rhinebeck  to  Hudson.  Sketch  B,  No.  7. 


Name  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  statioa— 

Back  azimuth 

Distance. 

Distance. 

Distance. 

•  /  // 

•  /  n 

•  /  h 

•  /  a 

Metres . 

Yarie. 

Mile*. 

41  59  54.83 

73  55  30.07 

93  03  35 

273  03  05 

1922J2 

1117  8 

0  63 

9  24  57 

Donaldson . 

189  24  55 

353.8 

3e6.9 

0^22 

Sycamore  Point..... . 

49  03  05.93 

73  55  10.81 

61.  21  10 

Glascn  Signal  . . 

241  90  94 

1799  0 

1967.3 

LJ9 

117  55  35 

Thistle . .  T . 

997  55  01 

1335.5 

1460.5 

0.83 

De  Peyster . . . . . 

49  03  48.40 

73  55  10.19 

0  37  00 

180  37  00 

13  0  9 

1439.8 

0,81 

5  29  25' 

Magdalen  island.. . 

185  29  90 

1680.5 

2056.5 

I’M 

YAriltard  . . 

42.  03  59  96 

73  56  14.13 

340  03  04 

Croptr’i  Inland  . 

160  03  40 

3*89.6 

39)7.8 

2.93 

969  50  11 

De  Peyster . 

102  50  54 

1507.4 

1648.4 

0.94 

Railroad,  (97) . . 

49  03  58.48 

73  55  08.82 

5  31  49 

185  31  43 

2193.1 

2  398  3 

1*36 

90  55  36 

Lorillard . 

270  54  52 

15ol.3 

1641.8 

0.93 

49  04  30.50 

73  56  14.96 

311  05  30 

131  06  13 

197.4  5 

2160*3 

1  23 

337  33  36 

Magdalen  Island . . . 

157  34  14 

3430.1 

3751.1 

2.13 

flmedlierg . . . 

49  03  32.47 

73  56  11.93 

241  09  30 

Railroad,  (97)... . 

61  03  19 

1657  8 

1812*9 

1*03 

177  46  21 

Myndenftl..'. . 

357  46  19 

1791.4 

1959.0 

1.11 

Rock  . . . 

49  04  57.34 

73  55  46.48 

19  31  5S 

199  31  39 

1901 .9 

2079.1 

1*18 

334  30  55 

Railroad,  (97) . . 

154  31  21 

2014.6 

2199.8 

1 .95 

Clermont.... . . 

49  05  01.78 

73  54  56.19 

83  15  24 

263  14  50 

1163  8 

1272.7 

0*79 

61  56  39 

Mynderee.  .....  ...... 

241  55  46 

2051.4 

2243.3 

1.97 

Railroad,  (98) . 

42  05  97.87 

73  54  51 .03 

8  29  43 

188  22  40 

813.9 

890.1 

0.51 

8  26  02 

Railroad,  (97) . . 

188  25  50 

2787.8 

3048.6 

1.73 

Malden . 

49  05  37.30 

73  55  35.90 

285  45  00 

Railroad,  (98) . 

105  45  30 

1071. 4 

1171.6 

0*67 

348  27  29 

Railroad,  (97) . 

168  27  47 

3111.3 

3402.4 

1.93 

Vgtit.hnni«  Wharf........ . 

49  04  17  97 

73  55  98.03 

335  16  44 

De  Peyster  . . , 

1.15  16  56 

980.6 

1072.4 

0.61 

62  19  54 

Lorillard . 

242  19  23 

1196.4 

1308.3 

0.74 

42  04  08.77 

73  56  04.57 

083  54  34 

103  55  U 

1390.2 

1443.7 

0  89 

259  39  17 

Lighthouse  Wharf. . 

72  39  41 

880.0 

962^3 

0.55 

Prptn* . . . 

42  04  19.16 

73  56  23.60 

269  57  26 

Lighthouse  Wharf . 

82  *8  03 

1287.0 

1407.4 

0  80 

|  283  97  07 

-Stony  Point . 

103  27  20 

449.6 

491.7 

0^98 

Hannah . 

42  04  24.90 

73  56  38.03 

319  50  10 

Frame . . 

139  50  20 

514.3 

562.4 

0.32 

325  12  26 

Lorillard . 

145  12  42 

963.1 

1053  2 

0.60 

Shaler . . . . 

42  04  94.29 

73  56  21.57 

7  06  49 

Frame . . . 

187  06  48 

377  3 

412  6 

0  23 

92  50  01 

Hannah  . 

272  49  50 

378.9 

414.3 

0.23 

Flita  ..t...  ......  ........  _ _ _ 

49  03  58.10 

73  55  40.38 

49  31  12 

Rmedberg  .• . . 

292  30  51 

1073.0 

1173.4 

0  67 

269  04  38 

Railroad,  (97) . 

89  04  59 

725.6 

793.5 

o!45 

Breakwater . . 

49  04  19.61 

73  55  49.03 

60  50  27 

Lorillard  ...  . 

240  50  06 

844  9 

923.9 

C.59 

945  53  55 

Lighthouse  Wharf  .... 

63  54  04 

352.4 

385.4 

0.22 

Boones’  Island . 

49  04  92.98 

73  55  50.73 

288  38  46 

Lighthouse  Wharf.  .... 

108  39  01 

550  6 

602.1 

0.34 

327  59  45 

Breakwater . 

147  59  51 

377.3 

412.6 

0.2J 

Powder-hnnie . . . . 

42  04  14.50 

73  55  55.25 

42  49  01 

Lorillard . . 

222  41  48 

639.8 

699  7 

0.40 

83  40  07 

Frame . 

263  ‘39  48 

655.7 

717.0 

0.41 

Field . . . 

49  04  14.96 

73  56  19.77 

53  41  97 

Frame . 

233  41  24 

109.3 

119.5 

0.07 

344  19  40 

Loiillard . 

164  19  44 

480.5 

525.5 

0.30 

Bmdheed _ .........  ....... 

42  03  39.99 

73  56  15.93 

248  47  49 

Railroad,  (97) . 

68  48  26 

1637.5 

1790.7 

1  02 

259  90  39 

De  Peyster . .  . . 

79  21  23 

1521.5 

1663.9 

0.94 

Saogerties  Light-house . 

49  04  17)56 

73  55  97.93 

393  15  90 

Railroad,  (97) . 

143  11  33 

734  3 

803.0 

0.46 

208  08  12 

Clermont... . 

28  08  33 

1547.0 

1691.7 

0.96 

Kph^npal  fThnrrh  _.TTt.  t ,  T1  _ _ 

49  04  09.61 

73  56  35  51 

1 

973  39  13 

Railroad,  (97) . 

93  40  11 

1996.8 

2183.6 

1.94 

351  57  14 

Glasco  Signal . 

171  57  25 

2637.1 

2883.8 

1.64 

RAfnan  OalkoHA  Church. _ T .... 

49  04  35.36 

73  56  27.49 

309  11  41 

Railroad,  (97) . . 

199  12  34 

2135.1 

2334.9 

1.33 

344  39  19 

Lorillard . 

164  39  21 

1154.8 

1962.8 

0.72 

Dtffch  Rpfcpnml  flhnrch _ 

42  04  39.57 

73  56  48.01 

397  56  21 

Lorillard . 

147  56  44 

1467.3 

1604.6 

0.91 

299  03  58 

Railroad,  (97) . . 

119  05  04 

9608. 4 

2852.5 

1.62 

Methodist  Church . 

42  04  34.63 

73  56  37.99 

983  35  12 

Mynderse . 

103  35  27 

543.4 

594.9 

0.34 

69  41  05 

Mount  Pa  tiding . 

242  39  16 

4209.1 

4602.9 

2.62 

Crager’s  Summer-house . 

49  01  39.15 

73  55  33  88 

99  53  29 

Turkey  Point,  north . . . . 

209  53  03 

1317.2 

1440.4 

0.82 

149  59  14 

Clasco  Signal  . . . 

329  58  43 

2095.7 

2291.8 

1.30 

TlaoM  _ _ _ _ _ 

43  03  33.11 

73  55  09. 1 l 

8  19  18 

Magdalen  Island . 

188  19  12 

1415.0 

1547.4 

0.88 

43  34  04 

Glasco  Signal . 

223  33  17 

2347.2 

2566  8 

1.46 

Barnwell  IIT1.  rT.TTTI-TI.-T. 

49  06  14.38 

73  54  37.73 

49  26  45 

Malden . . . 

229  26  06 

1759  2 

1923.8 

1.09 

19  01  19 

Railroad,  97 . . 

192  01  10 

1467.0 

1604  3 

0.91 

1C||  Tiland  .  ... _ _ t  TltT.  T-t. 

49  06  17.66 

73  55  30.99 

974  43  55 

Barnwell . 

94  44  31 

1227.7 

1342.6 

0.76 

399  17  58 

Railroad,  (98) . . 

149  08  24 

1789.6 

1957.1 

1.11 

31 
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Section  IT. — Hudson  river,  from  Rhinebeck  to  Hudson.  Sketch  B,  No.  1. 


Name  of  station. 

Latitude. 

Longitude. 

Ludlow . . . 

•  /  It 

42  06  39  87 

•  /  n 

73  54  32.81 

Brink’s  Wharf. . 

42  16  40.87 

73  55  15.33 

Railroad,  (101) . 

42  07  06.10 

73  54  17.09 

West  Camp . 

42  07  25.20 

73  54  51.50 

East  Cnmp . 

42  07  43.33 

73  53  48.17 

Red  House . 

42  07  55.20 

73  54  33.89 

Gould’s  Wharf . 

42  08  34  33 

73  54  09.19 

Hog’s  Back . 

. 

42  08  51.44 

73  53  16.56 

Reward’s  Island  . 1 

42  (>9  57.85 

73  53  28.12 

Snyder . 

42  09  11.90 

73  53  04  69 

Puddecart . 

42  19  06.71 

73  54  01.01 

Maucus  Hook . 

42  09  54.51 

73  53  58.23 

Wynkoop  Hill . 

42  11  04.91 

73  59  32.18 

Day . 

42  12  52.64 

73  51  13.44 

Eagle’s  Crag . 

42  12  11.80 

73  52  11.63 

Burget . 

42  13  57.24 

73  50  49.16 

Railroad,  (104) . 

42  09  49.23 

73  52  32.32 

Perie’s  Point . . 

42  10  00.40 

53  52  18.25 

Rocliff  Jansen  Kill . 

42  10  50.80 

73  51  12.27 

John  Smith . 

42  10  08.96 

73  51  36.98 

Ramsborn  Greek... . 1 

42  11  49.72 

73  51  07.16 

Gamp  Creek . 

42  10  20.61 

73  51  46.69 

Eiche  Hook . . . 

42  10  47.02 

73  52  23.29 

Wynkoop . . . 

42  10  57.57 

73  52  05.56 

Fox  Creek . 

42  11  21.61 

73  50  47.44 

Long  Dock . 

42  12  39.02 

73  51  05.80 

42  12  46.10 

73  50  23.97 

Rodgers’  Island,  south . i 

42  13  13.94 

73  50  32.86 

42  13  25.51 

73  50  55.45 

42  13  59.19 

73  50  38.85 

Rodgers’  Island,  north . 

42  13  41.52 

73  50  21.43 

Azimuth. 

To  station — 

Back  aaimu  h 

1 

Distance. 

j  Distance. 

|  Distance. 

•  i  n 

•  t  a 

Metre*. 

Y>rl *. 

Mile* 

8  II  19 

Barnwell . 

188  11  09 

791 .4 

86*  7 

0.49 

62  52  20 

Egg  Inland . 

2  42  51  41 

1501.8 

1  1642.3 

0.93 

26  40  39 

Egg  Inland . 

206  40  29 

1  801.2 

876.2 

0.50 

271  48  42 

Ludlow. . . . 

91  49  11 

1  977.3 

1068.7 

0.61 

59  48  45 

Brink’s  Wharf . 

239  48  06 

i  1548.1 

1693  0 

0.96 

125  13  47 

Kortae . . . 

305  12  56 

2120.4 

2318  8 

1.32 

306  41  24 

Railroad,  (101) . 

106  41  47 

1  965.7 

1077.9 

0.61 

312  56  31 

Ludlow . 

162  6  46 

1  1461.9 

1599.8 

0.91 

30  03  98 

Railroad,  (101) . . 

210  02  09 

1326.7 

1450.8 

0  82 

68  57  53 

West  Camp . 

248  57  11 

1558.5 

1704.3 

0.97 

345  42  11 

Railroad.  (101) . 

165  42  22 

1563.2 

1709.5 

0.97 

289  13  55 

East  Camp . 

109  14  25 

!  1112.2 

1216.3 

j 

0.69 

25  10  26 

Red  House . 

205  10  09 

1  1333.7 

I  1458.5 

0  83 

342  56  45 

East  Camp . 

162  56  59 

1646.1 

j  1800.1 

1.02 

19  03  39 

East  Camp . 

199  03  11 

2223.2 

9431.2 

1.38 

66  24  38 

Gould’s  Wharf. . 

246  24  03 

1318.7 

1442.1 

0.82 

35  0  36  58 

Hog’s  Rack . 

172  37  06 

2065.9 

2259.2  1 

1.98 

20  05  59 

Gould’s  Wharf . 

2t>0  05  38 

2743.7 

3o00.4 

1.70 

159  13  41 

Reward’s  Island....... 

339  13  25 

1516.1 

1658.0 

0.94 

51  57  11 

Gould’s  Wharf . 

2dl  56  28 

1880.4 

2056.4 

1.17 

262  55  37 

Bnvder . 

82  56  15 

1302  8 

1424.7 

0  81 

294  46  14 

H  »g’s  Back . 

114  46  44 

1121.0 

1229.2 

0.70 

310  49  18 

Hover . . . 

130  50  49 

4112. 7 

4497.5 

2.55 

316  56  10 

Buyder . . 

136  56  46 

1799.4 

1967.8 

1.12 

270  23  49 

Blue  Hill . 

90  *26  26 

5421.3 

5928  6 

3.37 

42  17  00 

Maucus  |look . 

229  16  02 

2935.6 

3210.3 

1.82 

312  55  49 

Blue  Hill . 

132  57  35 

4936.6 

5398.5 

3.07 

28  32  03 

Wynkoop  Hill . 

208  31  10 

3.82.8 

4136.8 

9.35 

226  38  36 

Day . . 

46  39  15 

1835  2 

2006.9 

1.14 

293  0C  29 

Blue  Hill .  . 

113  02  54 

5377.2 

5880.3 

3.34 

8  49  36 

Big  Hill . 

188  48  23  1 

1  16249.9 

17770.4 

10  10 

330  16  50 

Blue  Hill . 

150  16  20 

6167.0 

6744  0 

| 

3.83 

101  43  21 

Reward’s  Island . 

281  42  43 

1308.2 

1430.6 

0.81 

94  44  06 

Maucus  Hook  . 

274  43  08 

1978.3 

2163.4 

1.23 

85  29  08 

Maucus  Hook . . 

265  26  01 

2301.7 

2517.1 

1.43 

87  11  25 

Reward’s  Island . . 

267  10  38  ! 

!  1605.9 

1756.2 

1.00 

44  15  06 

Perie’s  Point . 

224  14  22 

2170  6 

2373.7 

1.35 

103  22  24 

Wynkoop  Hill . . 

283  21  31 

1884  2 

9060.5 

1.17 

168  09  27 

Engle’s  Crag . 

348  09  04 

3872  5 

4234.9 

9.41 

143  43  30 

Wynkoop  Hill . . 

323  42  53 

2141.0 

2341.3 

1.33 

12  94  52 

John  Smith . 

191  24  32 

3183.1 

3480  9 

1.98 

114  44  34 

Eagle’s  Crag . 

294  43  51 

1628.1 

1780.4 

1.01 

49  17  54 

Perie’s  Point . 

229  17  33 

955.9 

1045.3 

Q.59 

170  32  22 

Eagle’s  Crag . 

350  32  05 

3477.7 

3803.1 

2.16 

314  f6  27 

Camp  Creek . 

134  06  52 

1170  4 

1279.9 

0.73 

44  26  59 

Seward’s  Island . 

224  26  15 

2125  2 

2324.1 

1.32 

339  11  57 

Camp  Greek . 

159  12  09 

1919.8 

1333.9 

0.76 

279  41  29 

Roehff  Jansen  Kill  .... 

99  42  05 

1240.4 

1356  5 

0.77 

168  00  31 

Day . 

348  00  13 

2871.0 

3139.6 

1.78 

152  26  39 

Ramshorn  Creek . 

332  26  26 

978.1 

1069.6 

0.61 

188  58  57 

Burget . 

8  59  08 

2443.1 

2671.7 

1.52 

349  59  55 

Fox  Greek  . . . 

170  00  07 

2425  0 

2651.9 

1.51 

165  15  37 

Burget . 

345  15  20 

2269.3 

24H1.6 

1.41 

100  04  47 

Day . 

280  04  14 

1152.3 

1260.1 

0.72 

54  46  10 

Day . 

234  45  43  | 

1139.4 

1246.0 

0.71 

35  02  10 

Long  Dock . 

215  01  48 

1315.6 

1438.7 

0.82 

9  23  52 

Long  Dock  . 

189  23  45 

1453.7 

1589.7 

0  90 

304  34  17 

Rodgers’  Island,  sou  b . . 

124  34  32 

628.9 

687.7 

0.39 

356  15  08 

Rodgers’  Island,  south . . 

176  15  11  1 

1399.1 

1530.0 

0.87 

22  18  25 

Deep  Point . 

202  18  13  1 

11*23.4 

1228.5 

0.70 

147  03  06 

Goodes  . . 

327  02  56 

649.9 

710.7 

0.40 

57  39  10 

Deep  Point . 

237  38  48  1 

923.1 

1  1009.5 

0.57 
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Section  II.— Hudson  river,  from  Rhinebeck  to  Hudson.  Sketch  B,  No.  7. 


Name  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  station — 

Back  azimuth. 

Distance 

Distance. 

Distance. 

•  /  // 

•  /  n 

•  i  u 

•  /  u 

Metres. 

Yards . 

Miles. 

41  59  98.60 

73  59  34.06 

171  33  09 

351  21  46 

5277.8 

57? 1 . 1 

3.28 

318  54  53 

Upper  Red  Hook . 

38  56  15 

4513.0 

4934.2 

2.80 

43  01  19.84 

73  57  00.10 

355  93  11 

175  93  15 

1631.7 

1784.4 

1.01 

141  37  07 

Mount  Paulding . 

331  35  33 

52jI .8 

5688.5 

3.23 

43  03  00.36 

73  59  33.41 

314  55  53 

134  57  20 

4275.0 

4675.0 

2.66 

95  59  35 

Mount  Paulding . 

975  55  02 

9435.4 

10318.3 

5.86 

43  05  43  69 

73  55  56.39 

937  35  17 

Ludlow . . . . . . 

47  96  13 

2607.4 

2851.4 

1  69 

986  55  35 

Railroad,  (98) . 

106  56  19 

1569.9 

1716.8 

0.97 

49  05  46.39 

73  55  46.01 

381  54  57 

Big  Hill . 

101  57  03 

4433.4 

4837.3 

2.75 

184  48  43 

Kortze . 

4  48  52 

3605.9 

4041.0 

9.30 

43  07  48.66 

73  51  58.86 

10  46  34 

Big  Hill . 

190  45  58 

4770.5 

5216.9 

9.96 

197  16  18 

Hover . 

17  16  39 

1249.7 

1366.6 

0.77 

Potts . 

43  05  39.58 

73  50  19.69 

78  T4  32 

Big  Hill . 

258  0*2  45 

3405.1 

3723.7 

9.12 

1  91  16 

Upper  Red  Hook . 

iei  2i  li 

7937.0 

8679.7 

4.93 

49  14  03.05 

73  48  43  98 

74  44  33 

Catskill . 1 

354  35  41 

18815.4 

90576.0 

11.69 

68  59  14 

Deep  Point . 

248  57  46 

3229.8 

3532.0 

9.01 

Fly . . 

43  11  94.76 

73  51  34  68 

376  37  59 

Fox  Creek . 

96  28  24 

860.2 

940.7 

0.53 

48  13  15 

Wvnkoop  . 

238  11  48 

1258.6 

1376.4 

0  78 

Cstskill  Jsil . 

43  18  00.95 

73  51  36.96 

34  03  03 

Eagle's  Crag . 

914  03  33 

1839.9 

2001.1 

1.14 

309  35  51 

Day . . 

139  36  00 

403.3 

439.9 

0.95 

Green  Pqlnt.1T.tT  ,T.tt  _TtT  TtT1 

43  10  96.68 

73  53  56.75 

312  31  36 

Perie’s  Point . . 

133  31  59 

1199.1 

13]|. 3 

0.74 

■ 

38  59  97 

8e ward’s  Island . 

318  59  06 

1144.4 

1251.5 

0.71 

East  Camp  Hotel,  staff . 

43  07  30.09 

73  53  57.96 

30  42  09 

Railroad,  (101) . 

910  41  56 

860.9 

941.4 

0.53 

133  11  35 

Red  House . 

313  11  01 

1131.9 

1237.8 

0.70 

RehneMer  Hill  T _ _ _  T .  . . 

49  09  03.66 

73  53  91.11 

331  47  31 

Hover . . 

141  47  57 

1435.8 

1559.9 

0.88 

183  08  50 

E  »gle»s  Crag  . 

2  08  56 

5808.1 

1  6351.6 

i  1 

3.61 

Germantown _ , _ tf _ _T  .M 

49  08  09.86 

73  53  98.34 

39  13  57 

East  Camp  . . . 

9D9  12  44 

937.7 

1025.4 

0.58 

73  18  30 

Red  House . 

253  17  46 

1573.8 

1721.1 

0.98 

Tmmpbonr. _ _ _ _ _ 

43  09  39.17 

73  54  39.66 

236  44  19 

Maucus  Hook . 

i  56  44  40 

863.7 

943.4 

0.54 

235  32  04 

Wynkoop  Hill .  . 

1  45  33  23 

i 

3777.0 

4130.4 

2.35 

Miller . . 

43  11  39.71 

73  50  10.87 

145  27  14 

Long  Dock  . . . 

325  26  37 

2231.6 

2429.5 

1.38 

109  40  54 

1  E  tgle’s  Crag . 

2c9  39  33 

2941.6 

3316.8 

1.83 

Oak  Hill  Wharf . 

43  13  03.46 

73  50  40  60 

153  35  52 

Day _  -. . 

333  35  30 

1691.0 

1852.5 

1.05 

55  10  54 

Ramshorn  Creek . 

335  10  56 

742.2 

611.6 

0.46 

Section  III.-1— Mouth  of  Potomac  river.  Sketch  C,  No.  9. 


Name  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  station — 

Rack  azimuth 

Distance 

J  Distance. 

Distance. 

•  /  n 

38  02  44.75 

•  /  n 

76  19  04  90 

•  /  n 

•  i  ii 

Metres. 

t  Yards. 

Miles. 

Hull's  Neck . . 

37*56  57.16 

76  20  48.81 

193  18  03 

Point  Lookout . 

13  19  07 

1 1011.8 

! 

12042.2 

6.84 

1.84 
7.17 

Cornfield . 

38  03  11.21 

76  21  01.78 

285  57  46 
358  25  39 

Point  Lookout . 

Hull's  Neck . . 

105  58  58 
178  25  47 

2963.8 

11535.9 

1  3241.1 

1  12615.3 

Point  Lookout  Light . 

38  02  15.75 

76  19  01.50 

174  42  39 

14  56  11 

I’oint  Lookout . 

Hull's  Neck . 

354  42  37 
194  55  05 

897.7 

10164.9 

1  981.7 

|  11116.0 

0.56 

6.32 

Hog  Island . . . 

38  00  38. 82 

76  27  19.89 

256  08  41 
242  58  04 

Point  Lookout  Light  . . . 
Cornfield . 

76  13  48 

63  01  57 

12516.5 

10347.9 

13687.7 

11316.1 

7.78 

6.43 

George, No.  1. . . . . 

38  06  07  97 

76  27  55.18 

298  46  58 
298  22  31 

Point  Lookout  Light . . . 
Cornfield . 

118  52  27 
118  26  46 

14847  0 
11463.7 

16236.2 

12525.4 

9.22 

7.12 

Kit's  Point . . . 

38  06  09.12 

76  24  58.82 

89  32  30 

18  40  21 

George,  No.  1 . . . 

Hog  Island . 

269  30  41 
198  38  54 

4296.5 

10747.9 

4698.5 

11753.6 

2.67 

6.68 

Thicket  Point . . 

38  01  37  36 

76  30  39.00 

205  33  43 
290  22  09 

George,  No.  1 . 

Hog  Island . 

25  35  24 
110  24  i2 

9249.1 

5180.5 

10114.5 

5665.2 

5.75 

3.22 

Lynch's  Point . 

38  02  41.63 

76  30  47.36 

213  23  43 
306  47  29 

George,  No.  1 . 

Hog  Island . 

33  25  29 
126  49  37 

7630.6 

6-H8.0 

8333.7 

6910.3 

4.73 

3.93 

Bandy  Point . . 

38  04  24.09 

76  31  48.23 

316  41  12 
334  50  12 

Hog  Inland . . 

Lynch's  Point  . . . 

136  43  57 
154  50  50 

9541.1 

3490.0 

10433.9 
i  3816.6 

5.93 

2.17 

Digitized  by 


244 


REPORT  OP  THE  SUPERINTENDENT  OF 


UNITED  STATES  COAST  SURVEY.— GEOGRAPHICAL  POSITIONS. 


Section  III. — Mouth  of  Potomac  river — St.  Mary’s  river — Curratoman  river.  Sketch  G,  No.  9. 


Nunc  of  station. 


Piney  Point  Light-boose  Vane. 
Bagged  Point . 

Pauntieroy’s  Moose . 

White  Windmill . 

Born  Point . 1 . 

Windmill,  Centre . 

Calvert  Bay . 

Fish-house,  middle  of  door . 

Bt,  Mary* i  river. 

Haywood . 

fort  Point . 

George,  No.  9 . 

Cecil . 

Bt  Inigo . * . 

Windmill  Point . 

Goad . 

Hardy .  ... 

Chancellor . 

Edwards . . . 

Cornfield  Tree . . 

Bt.  Inigo  Windmill .  .... 

East  fit.  Mary’s  Point . 

West  Bt.  Mary’s  Hill . 

Cmratoman  river . 

Cabell . 

Whiting . 

Obowning  Point .  ..... 

Indiantown . 

Ball’s  Point . 

Taylor’s  Creek . 

¥ 

Oak  Bill . 

Black  Stamp . 


Latitude. 

Longitude. 

Azimuth. 

To  station-* 

Back  azimuth. 

Distance. 

Distance. 

Distance. 

•  /  // 

•  in 

•  1  u 

l 

•  /  a 

Metres. 

YmiM. 

MUe$. 

38  08  03.43 

76  31  99.22 

304  18  26 

George,  No.  1 . 

124  20  38 

6312.5 

6903.9 

3.99 

3  55  08 

Bandy  Point . 

183  54  57 

6777.9 

7412.1 

4.21 

38  08  54.03 

76  36  26.82 

282  07  26 

Piney  Point  Lightrbense 

102  10  80 

7412.0 

8105.5 

4.60 

320  46  53 

V  •lMi» 

Sandy  Point . . 

140  49  45 

10738.0 

11749.8 

6.67 

38  01  99.49 

76  30  24.61 

264  18  28 

Point  Lookout  Light. . . 

84  25  29 

16739.2 

18305.5 

10.40 

256  12  59 

Cornfield . 

76  18  46 

14126.8 

15448.6 

8.78 

38  01  21.74 

76  30  12.72 

264  08  03 

Point  Lookout  Light . . . 

84  14  56 

16458.8 

17999.3 

10.22 

161  03  49 

Lynch’s  Point . 

341  03  98 

9603.9 

9847.5 

1.62 

38  01  40.83 

76  32  29.99 

933  04  07 

Lynch’s  Point . 

53  05  10 

3130.9 

3423.1 

1.94 

272  07  15 

Thicket  Point . 

92  08  93 

2708.9 

2961.6 

168 

38  03  33.01 

76  21  96.34 

318  16  31 

Cornfield . 

138  16  46 

902.1 

986.5 

0.56 

95  59  16 

Sandy  Point . 

275  53  53 

15840.8 

16666.9 

9.47 

38  05  95.48 

76  23  10.45 

347  33  28 

Hull’s  Neck . . 

167  34  55 

16047.3 

17548.8 

9.97 

34  33  12 

Hog  Island . 

914  30  38 

10727.5 

11731.3 

6.67 

39  03  40  00 

76  31  97.95 

230  24  51 

George,  No.  1 . 

50  27  09 

6795.8 

7355.1 

4.18 

334  31  20 

Lynch’s  Point . 

154  31  45 

23U0.7 

2516.0 

1.43 

38  07  04.06 

76  25  35.05 

339  28  18 

Kit’s  Point . 

152  28  40 

1910.0 

2088.7 

1.18 

102  00  41 

Piney  Point  Light-house 

281  57  09 

8817.3 

9642.3 

5.48 

38  08  04.34 

76  26  00.10 

341  49  40 

Haywood  . . 

161  49  56 

1955.9 

9138.9 

1.21 

38  00  34 

George,  No.  1 . 

917  59  93 

4558.8 

4278.8 

9.83 

38  06  19.13 

76  27  36.09 

271  22  32 

Kit’s  Point . 

91  24  09 

3839.4 

4191.0 

2.38 

914  02  39 

34  03  38 

4175.4 

4566.1 

2.59 

38  07  46.39 

76  27  20.90 

310  53  59 

Kit’s  Point . 

130  55  26 

4578.7 

5007.1 

2.84 

7  15  57 

George,  No.  9 . 

187  15  47 

2929.3 

3203.4 

1.82 

76  26  12.94 

349  96  39 

169  26  47 

1705.8 

1865.4 

1.06 

36  34  26 

Cecil . 

216  33  44 

9777.9 

3037.1 

1.73 

38  09  96.95 

76  96  42.32 

338  01  11 

Fort  Point. . . 

158  01  37 

2746.5 

3003.5 

1.71 

330  33  51 

St.  Inigo . 

140  34  09 

1126.2 

1231.6 

0.69 

38  08  34.98 

76  27  34  66 

218  29  23 

Windmill  Point  ........ 

38  29  55 

9047.2 

9938.7 

1.27 

249  47  10 

Bt.  Inigo . 

69  48  00 

2120.1 

2318.5 

1.39 

38  09  30.32 

76  25  59.01 

19  19  09 

St.  Inigo . 

199  11  53 

1031 .2 

1127.7 

0.64 

84  22  06 

WindmUl  Point . 

264  21  M 

1059.5 

1158.6 

0.66 

38  10  09.54 

76  96  21.94 

330  39  23 

Hardy . 

150  39  37 

1139.4 

1946.0 

0.71 

94  19  *.4 

Windmill  Point . 

204  19  21 

1204.2 

1316.9 

0.75 

38  10  94.94 

76  26  46.49 

319  07  97 

Chancellor . 

139  07  42 

913.1 

998.5 

0.57 

356  44  50 

Windmill  Point . 

176  44  53 

1790.6 

1958.1 

1.11 

38  03  12.70 

76  91  02.90 

12C  01  58 

George,  No.  2.. . 

299  57  56 

11064.2 

12099.5 

6.87 

132  31  38 

Cecil . 

312  27  45 

1249U.6 

13659.3 

7.76 

38  08  58.65 

76  96  11.86 

139  38  46 

Windmill  Point........ 

319  38  27 

1145.0 

1252.1 

0.71 

350  17  34 

Fort  Point . 

170  17  41 

1698.5 

1857.4 

1.05 

38  11  13.60 

76  95  58.63 

14  31  01 

Chancellor . 

194  30  47 

2263.0 

2474.7 

1.40 

37  49  23 

Edwards . . 

217  48  53 

1899.3 

2077.0 

1.18 

38  10  51.73 

76  96  43.77 

238  26  43 

East  8t.  Mary’s  Point. . . 

58  21  11 

1288.7 

1409.3 

0.80 

07  OO  BQ  IQ 

76  96  54.72 

340  41  44 

Chancellor . 

160  41  57 

1606.8 

1757. 1 

1.00 

Ol  00  3QI.3V 

37  36  40.18 

76  29  50.28 

226  30  13 

Cabell . 

46  32  01 

5932.0 

6487.1 

3.68 

37  38  50.82 

76  29  28.65 

7  30  17 

Whiting . 

187  30  04 

4069.3 

4442.4 

9.59 

969  09  41 

Cabell . . 

89  11  15 

3773.3 

4196.4 

2.34 

37  39  41.99 

1 

76  97  40.92 

323  22  04 

Cabell . 

143  22  39 

1897.6 

9075.9 

1.18 

59  09  25 

Obowning  Point . 

239  08  19 

3075.6 

3363.4 

1.91 

37  40  96.29 

76  98  36.19 

23  37  50 

Cb owning  Point . 

903  37  18 

3219.3 

3519.9 

9.00 

315  16  18 

Indiantown . 

135  16  59 

1992.2 

9109.1 

1.19 

37  40  52.44 

76  97  18.70 

66  59  01 

Ball’s  Point . 

946  58  14 

9061.0 

9253.8 

1.98 

14  04  31 

Indiantown . 

19*  04  17 

9939.0 

9448.5 

1.39 

37  41  43.04 

76  28  31.61 

9  40  13 

Ball’s  Point . 

189  40  10 

9868.6 

9590.9 

1.47 

311  07  95 

Taylor’s  Creek . 

131  08  10 

9371.5 

2593.4 

1.47 

37  41  35.64 

76  27  45.84 

101  30  48 

Oak  Hill . 

981  30  90 

1144.3 

1251.  ♦ 

0.71 

333  27  56 

1  Taylor’s  Creek  .... .... 

153  98  13 

1488.4 

1627.7 

0.98 
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Section  III \ — Curratoman  river .  Sketch  C ,  No,  9. 


Name  of  station. 

. 

Latitude. 

Longitude- 

Azimuth. 

To  station— 

Back  azimuth 

Distance. 

Distance. 

Distance. 

West  Point . 

•  /  n 

37  44  09.43 

•  /  n 

78  98  96.05 

•  in 

316  35  49 

9  30  48 

Black  Stump . . 

Oak  Hill . 

•  ii 

136  36  07 
189  30  43 

Metre*. 

1433.6 

842.6 

Yards. 

1567.7 

901.8 

Miles. 

0.89 

0.51 

Shelton’s  Point . . 

37  49  19.18 

76  98  59.50 

977  99  08 
330  20  10 

West  Point . 

Oak  Hill . 

|  97  99  34 

150  90  96 

653.4 

1033.8 

714.5 

1130.5 

0.41 

0.64 

Merry  Point . . . 

37  49  50.11 

78  99  09.46 

319  49  17 
340  96  00 

West  Point . 

Shelton’s  Point . 

139  49  44 
160  96  10 

1644.9 

1940.7 

1798.0 

1356.8 

1.09 

0.77 

Ferry  Point . 

37  49  39.80 

78  99  91.49 

304  94  53 
222  17  56 

Wen  Point . 

Merry  Point . . . 

134  95  97 

49  18  03 

1646.0 

437.6 

1800.0 

478.5 

1.08 

0.27 

Section  V. — Savannah  river  to  Sapelo  sound.  Sketch  Ef  No.  16. 


Name  of  station. 

Latitude. 

1  Longitude. 

1 

Azimuth. 

To  station— 

jRack  azimuth 

|  Distance. 

1  Distance. 

1 

Distance. 

Savannah  river  to  Ouabaw  sound. 

•  /  ii 

O  1  II 

•  /  n 

•  i  ii 

Metres. 

Yards. 

Miles. 

Mungen... . 

32  04  52.50 

80  52  15.63 

Tybee  Light . 

32  01  21.38 

80  50  33.19 

157  33  15 

Mungen . 

337  32  21 

7035.6 

7693.9 

4.37 

Wilmington  . . 

32  00  35.57 

80  56  55.36 

222  49  18 

Mungen . 

42  51  46 

10792.0 

11801.8 

6.71 

261  57  53 

Tybee  Light . 

82  01  15 

10127.6 

11075.2 

6.29 

Petit  Chou . . 

31  56  42.61 

80  55  03.01 

157  39  53 

Wilmington . 

•  337  38  53 

7757.1 

8482.9 

4.82 

219  30  19 

Tybee  Light . 

39  32  42 

11130.8 

12172.3 

6.92 

Red  House,  cupola . 

31  57  17.61 

81  00  51.03 

225  24  05 

Wilmington .  .... 

45  26  10 

8686.0 

94P8.7 

5.40 

276  42  04 

Petit  Ciiou . 

96  45  08 

9  .’02.0 

10063.0 

5.72 

South  Warsaw . . 

31  52  10.04 

80  59  41.32 

169  0:i  49 

Red  House . 

349  03  12 

9747.8 

10.550.5 

5.99 

221  02  07 

Petit  Chou . 

41  04  34 

11132.3 

12174.0 

6.92 

Cabbage  Island . 

31  56  23.84 

80  58  07.62 

263  11  06 

83  12  44 

. 

111  06  50 

R<  d  Hou>e . 

291  05  24 

4599.6 

5i  30 . 0 

2.86 

Great  Warsaw . 

31  54  46.44 

80  56  08.00 

133  40  52 

313  .T9  49 

205  30  07 

Petit  Chou . 

25  30  41 

3964 !l 

4335.0 

2.46 

Skiddaway . 

31  53  43.51 

81  02  31.06 

201  43  07 

21  44  no 

302  49  25 

South  Warsaw . 

122  50  55 

5308 ! 7 

5805.1 

4.41 

3.30 

John’s  Hammock . 

31  54  24.02 

81  00  12.67 

348  42  27 

South  Warsaw . 

168  42  44 

4207.5 

4601.2 

2.61 

71  04  23 

Skiddaway . 

251  03  10 

3844.0 

42o3.7 

2.39 

Skiddaway  Island  Base,  south 

31  55  23.15 

81  00  52.75 

304  42  22 

John’s  Hammock . 

124  43  15 

3198.1 

3497.3 

1 .99 

end. 

18  09  47 

Skiddaway . 

198  09  27 

3229.6 

3531.8 

2.01 

Skiddaway  Island  Base,  north 

31  56  08.85 

81  01  27.64 

328  36  52 

John’s  Hammock.... 

148  37  32 

3782.0 

4ia5.9 

2.35 

end. 

20  25  07 

Skiddaway . 

20 U  24  34 

1  4776.3 

5223.2 

2.97 

Romerly  Marsh  . 

31  56  03.10 

80  59  14.68 

26  31  53 

John’s  Hammock . 

206  31  22 

'  3410.7 

3729.8 

2.12 

250  03  40 

Cabbage  Lland . . 

70  04  15 

1873.1 

2048.4 

1.16 

Blue  Flag . . 

31  55  18.70 

80  58  17.91 

187  40  47 

Cabbage  Island . 

7  40  52 

2(821.3 

2213.7 

1 .28 

132  31  39 

Romerly  Marsh . 

312  31  09 

2023.3 

2212.6 

1.26 

Rnmerly  Marsh,  (a)  . . 

31  54  32.28 

81  01  04.06 

140  47  45 

South  Base . 

320  47  19 

2023. 1 

2212.4 

1.26 

168  14  21 

North  Base . 

348  14  09 

3038.9 

3323.2 

1.89 

Romerly  Mnrsh,  (a,  2) . 

31  54  33.77 

81  00  45.28 

130  38  42 

S  uth  Base 

310  38  06 

2335 . 6 

ncc4  i 

159  11  49 

North  Base . 

339  11  27 

3132^9 

-tOM  1 

3126.0 

1 .45 
1.95 

Romerly  Marsh,  (a,  3) . 

31  54  20.29 

81  00  55.91 

142  22  00 

South  Base . 

322  21  30 

2444  9 

2673  7 

1.53 

166  00  11 

North  Base . 

345  59  54 

3445.9 

3768.3 

2. 14 

Romerly  Marsh,  (6) . 

31  54  58.23 

81  01  23.82 

135  18  06 

South  Base  . 

315  17  51 

1080.1 

1181.2 

0.67 

177  21  26 

North  Base . 

357  21  24 

2177.5 

2381.2 

1.35 

Romerly  Marsh,  (c)  . 

31  54  59.75 

81  01  10.46 

122  58  57 

South  Base  . 

302  58  35 

1321.1 

1448.0 

0.82 

168  01  38 

North  Base . 

348  01  29 

2175.5 

2379.1 

1.35 

Romerly  Marsh,  (d) . . . 

31  55  10  51 

81  01  14.72 

111  18  30 

South  Bise . .  .. 

291  18  10 

1072.1 

1172.4 

0  67 

169  18  15 

North  Base . 

349  18  18 

1828.7 

1999.8 

1.13 

Romerly  Marsh,  (e) . 

31  55  22.83 

81  01  16.11 

90  36  03 

South  Base  . 

270  35  44 

962.2 

1052.2 

0.60 

167  56  28 

North  Base . 

347  56  22 

1449.5 

1585.1 

0.90 

Romerly  March,  (/) . 

31  55  31.38 

81  01  17.26 

74  47  40 

South  Rase . . 

254  47  21 

965.9 

1056.3 

0.60 

166  42  19 

North  Base . 

346  42  13 

1185.8 

1296.8 

0.74 

Romerly  Marsh,  (/ 2) . 

31  55  40.90 

81  00  58.12 

69  08  56 

South  Base  . 

249  08  27 

1535.4 

1679.1 

0.95 

137  59  2J 

North  Base . 

317  59  04 

1158.6 

1267.0 

0.72 

Digitized  by 


246  REPORT  OP  THE  SUPERINTENDENT  OP 

UNITED  STATES  COAST  SURVEY.— GEOGRAPHICAL  POSITIONS. 


Section  V. — Savannah  river  to  Sapelo  sound .  Sketch  E,  No.  16. 


Name  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  station — 

Back  azimuth 

Distance. 

Distance. 

Distance. 

•  .  /  it 

•  i  n 

•  /  n 

•  /  n 

Metre*. 

Yard*. 

Mile*. 

Remedy  Marsb,  (g) .  ... 

31  55  44.35 

81  00  43.14 

70  36  54 

South  Base . 

250  36  17 

1966.1 

2150  1 

1.92 

122  16  19 

North  Base . 

302  15  55 

1413.6 

1545.9 

0  88 

31  55  43  63 

81  00  18.57 

75  43  14 

113  10  59 

North  Base . . . 

293  10  23 

1973.5 

2158.2 

1.22 

31  55  53.63 

80  59  01.31 

78  37  23 

9U  3*  *1 

4595  7 

133  21  54 

Rouierly  Marsh . 

312  21  47 

478.9 

523.7 

0.30 

Romcriy  Marsh ..  (i) . 

31  55  49.74 

81  00  07.74 

73  28  23 

253  27  28 

2877  2 

105  40  21 

North  Base . 

285  39  39 

2179.7 

2383^6 

1.35 

Roinerly  Marsh,  (*) . 

31  55  51.55 

80  59  47.82 

75  05  30 

South  Base . 

255  04  14 

3395.8 

3713.5 

2.11 

101  30  03 

North  Base . 

281  29  10 

2675.5 

2925.8 

1.66 

Romerly  Marsh,  (m)...... . . 

31  54  59.49 

R1  00  31.37 

106  53  50 

2W  53  03 

140  49  42 

North  Base . 

320  49  07 

2755! 8 

3013.7 

1.71 

Warin  j’s  Creek  Stake . . 

31  56  02.12 

81  01  08.64 

43  59  44 

South  Base . . 

223  59  21 

1668.0 

1824  1 

1.04 

112  33  44 

North  Base . 

292  33  34 

54J.6 

591.2 

0.34 

Little  Warsaw  Island,  red  flag 

31  54  10.73 

81  00  43.74 

140  29  55 

South  Base  . 

330  29  18 

2890.7 

3161.2 

1.80 

on  north  end. 

342  36  26 

John’s  Hammock . . 

62  36  43 

889.7 

972  9 

0.55 

Red  Flag  on  Tree . 

31  55  38.68 

80  59  36.53 

196  36  06 

Romerly  Marsh . 

16  26  12 

1099.1 

12U1.9 

0.68 

290  45  05 

Cabbage  Island . 

50  45  47 

2676.2 

2926.6 

1.66 

Raccoon  Key . 

31  51  44.05 

81  03  45.28 

185  47  56 

5  48  04 

9668  0 

260  35  09 

Bouth  Warsaw . 

80  36  46 

4900  9 

5359.5 

3.04 

North  Ossabaw,  (1) . 

31  48  53.58 

81  03  03.61 

167  56  35 

Raccoon  Key . 

347  56  03 

5368.6 

5870.9 

3.34 

211  33  06 

Bouth  Warsaw . 

31  33  21 

7100.6 

7765.0 

4.41 

Morell . . . 

31  50  38.51 

81  05  15.40 

339  38  04 

59  29  23 

299  57  36 

North  Ossabaw,  (1).... 

119  59  18 

5851.8 

6399.3 

3.63 

Green  Island . 

31  53  13  85 

81  04  31.09 

314  50  13 

Raccoon  Key . 

134  51  09 

3921.7 

4288  6 

2.44 

12  53  13 

Morell . 

192  52  50 

5223.4 

5712.1 

3.25 

Little  Buzzard . 

31  51  43.31 

81  07  39.46 

303  09  30 

193  in  «m 

4210  3 

i 

269  48  17 

Raccoon  Key . 

89  50  47 

7469.4 

8l68i3 

4.64 

Palmetto . . . . 

31  54  45.66 

81  07  26.60 

301  30  15 

firppn  1  Imiit  t  a 

121  31  48 

UAQ  A 

CQI  CL  ft 

0  46  03 

Little  Buzzard . 

180  46  00 

5616  6 

OTliJ.D 

6142.1 

3.49 

Pryor . 

31  55  09.62 

81  04  49.07 

33  34  08 

Little  Buzzard . 

213  32  43 

7634.5 

8337.9 

4.74 

79  54  15 

Palmetto  . . 

259  52  52 

4203.5 

4596.8 

2.61 

Ogeechee  . 

31  53  33.42 

61  10  12.09 

239  37  43 

Pnlmpttn _  ,  , 

59  29  09 

5047.6 

»|Q  Q 

O  1  A 

305  31  15 

Little  Buzzard . 

•Jv  do  wa 

135  32  41 

525L9 

5743.3 

M. 

3.96 

Chimney  of  Mill,  Hardwick . 

31  54  35.66 

81  13  39.87 

266  23  37 

Palmett  > . . . 

86  35  54 

9825  4 

10744.8 

6.10 

289  37  08 

Ogeechee  . 

109  38  58 

5796 i3 

63J8.7 

3.60 

Peaked  Red  Roof,  Hardwick.... 

31  54  33.53 

81  13  41 .40 

267  37  09 

Palmetto . 

87  40  27 

9854.5 

10776.6 

6  19 

291  35  15 

Ogeechee  . 

111  27  06 

5908.0 

6460.8 

3.67 

CuflTee  . . . . . 

31  53  48.41 

81  09  12.31 

306  35  08 

I.iltln  Rnxurij . 

136  36  03 

3363.4 

3878.1 

2.09 

123  39  11 

Ogeechee . . . 

303  38  39 

1890!3 

2067*2 

lll7 

Call . 

31  51  38.33 

81  09  07.08 

151  58  17 

331  57  43 

3635.3 

3975  5 

Q 

266  30  10 

Little  Buzzard . 

86  31  02 

2j7o!6 

2811 J 

4.S) 

1.60 

White  Flag  at  Harvey’s  Cut. ... 

31  54  44.37 

81  09  57.90 

325  00  05 

Little  Buzzard . 

145  01  23 

6802.4 

7438.9 

4.23 

8  24  54 

Ogeechee  . 

188  24  46 

2548.2 

2786.6 

1.58 

Rogers’s  Chimney . 

31  53  13.02 

81  10  36.10 

240  41  18 

Cuflee . 

60  41  57 

2236.6 

9434.9 

1.38 

297  17  03 

Call . 

117  17  45 

2337.0 

2555.7 

1.45 

Dr.  Gheves’s  Mill,  chimney . 

31  55  19.99  1 

81  12  25.16 

277  39  18 

Palmetto . r. 

97  41  54 

7913.5 

8654.0 

4.92 

315  59  47 

Ogeechee . . 

136  00  57 

5033.4 

5504! 4 

3.13 

Great  Buzzard  Hammock,  white 

31  53  37.81 

81  06  33.45 

309  10  53 

Little  Buzzard . 

129  11  27 

2169.2 

2372.2 

1.35 

flag. 

305  11  51 

Morell . 

125  13  36 

6371.9 

6968.1 

3.96 

Tree,  letter  8 . 

31  51  22.72  j 

81  09  53.78 

173  09  41 

Ogeechee . 

352  09  31 

3721.3 

4069.5 

2.31 

201  59  56 

cuflee . . . 

23  00  17 

2816.3 

3112.6 

1,77 

White  Flag,  Florida  Passage . 

31  50  48.97 

81  08  27.72 

222  25  47 

Little  Buzzard  . 

42  96  18 

2368.9 

2481 .2 

1.41 

192  25  35 

Palmetto . 

12  26  67 

7463  8 

8162.2 

4.64 

White  Flag,  Little  Buzzard  Ham¬ 

31  51  37.03 

81  07  33.18 

303  07  49 

Morell . 

132  08  56 

3906.7 

4337.8 

2  46 

mock. 

179  06  58 

Palmetto . . 

359  06  56 

5810.5 

6354.2 

3.6L 

White  Flag,  Marsh  island. ...... 

31  51  16.48 

81  05  45.84 

331  33  37 

Morell . 

151  33  53 

1680.1 

1837.3 

1  04 

I 

106  53  56 

Little  Buzzard . 

286  53  01 

2846.4 

3U9.7 

l!?7 

White  Flag,  on  creek  In  marsh  . . 

31  52  38.70 

81  06  23.85 

336  08  24 

Morell . 

156  09  00 

4384.0 

4794.2 

2.72 

349  45  33 

Green  Island . 

69  46  32 

3130.0 

3122.9 

1.94 

Black  Plag,  Hell  Gate . 

31  51  55.09 

81  04  36.34 

21  03  47 

Morell . 

201  03  26 

2857  3 

3124.7 

1.77 

183  15  07 

Green  Island . 

3  15  10 

2429.4 

9656i7 

1.51 
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UNITED  STATES  COAST  SURVEY.— GEOGRAPHICAL  POSITIONS. 


Section  V. — Savannah  river  to  Sapelo  sound.  Sketch  E,  No.  16. 


Name  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  station— 

Back  azimuth. 

Distance. 

Distance. 

Distance. 

•  /  u 

•  r  n 

•  /  7 

Metns 

Yards. 

Miles. 

White  Flag,  below  Qreen  island. 

31  52  32.15 

81  04  08.13 

24  54  57 

Morell . 

2i»4  54  21 

4198.2 

4591  0 

2. 61 

74  06  49 

Little  Buzzard . 

254  07  03 

5603.5 

6127.8 

3.48 

Black  and  White  Flag,  Raccoon 

31  50  40.24 

81  03  32.60 

215  31  11 

South  Warsaw  ........ 

65  33  13 

6678.7 

7303.6 

4.15 

Key. 

324  13  48 

North  Ossabaw,  (1).... 

141  14  35 

4048.3 

4427.1 

2.51 

Egg  Island,  stake . . 

31  50  25.56 

81  04  20.61 

93  37  05 

273  36  36 

1443  4 

1578  5 

0  90 

226  01  17 

Raccoon  Key . 

46  02  07 

3481.8 

3807.6 

2!  16 

Pine,  Horse  Hammock . 

31  49  32.08 

81  03  47.18 

233  00  45 

53  02  55 

8089  5 

8846  4 

5  03 

293  18  56 

North  Ossabaw,  (1).... 

113  19  51 

2994.5 

3274! 7 

K66 

White  Flag,  beach  of  Ossabaw.. 

31  49  13.33 

81  02  51.16 

222  30  24 

South  Warsaw . . 

42  3 2  04 

7384.1 

8075.0 

4  59 

295  28  16 

North  Ossabaw,  (1).... 

115  28  42 

1414.1 

1546.4 

0.88 

Palm,  tuft  in  tree,  Ossabaw . 

31  48  21.38 

81  02  42.25 

162  48  11 

Bl’k  Flag,  Raccoon  Key. 

342  47  44 

44:6.8 

4895.7 

2.78 

226  25  47 

North  Ossabaw,  (1)  .... 

46  26  08 

1438.7 

1573.3 

0.89 

White  Fins,  Little  Ogeechee,  op- 

31  55  00.60 

81  08  24.07 

316  42  35 

Littl**  Buzzard . 

166  43  04 

6243.3 

6827.5 

3.88 

[in-it-  ftioe  !>•  w. 

43  11  32 

Ogeechee  . 

223  10  35 

4147.1 

4535.1 

2.58 

White  Flag,  left  bank  of  Little 

31  54  09.41 

81  07  44.84 

69  30  06 

Ogeechee . 

249  28  48 

4130.7 

4517.2 

2.57 

Ogeechee. 

203  13  41 

Palmetto . 

23  13  51 

1215.1 

13.8.8 

0.75 

White  Flag,  with  tuft,  Marsh 

31  53  32.04 

81  07  22.15 

177  02  44 

Palmetto . 

357  02  41 

2270.4 

2482.8 

1.41 

island,  on  Little  Ogeechee  river. 

3  16  54 

Lillie  Buzzard . 

163  16  50 

3354.0 

3667.9 

2.08 

Possum  Island . 

31  55  18.23 

81  C6  11.96 

276  56  34 

96  57  |n 

2 '93  5 

62  54  28 

Palmetto . 

242  53  49 

2202. 4 

2408.5 

1.37 

White  Flag,  Crooked  creek . 

31  54  02.51 

81  06  52.38 

145  56  01 

325  55  43 

1604  7 

1754  8 

1  00 

12  48  29 

Little  Buzzard . 

192  48  09 

4396.6 

48u8!o 

2.73 

White  Fla*,  with  tuft,  right  bank 

31  53  17.32 

81  05  36.35 

133  12  51 

Palmetto  . .  . 

313  II  53 

3974.3 

4346.2 

2.47 

and  mouth  of  Little  Ogeechee 

273  33  55 

Green  Island . 

93  34  30 

1718.4 

1879  2 

1.07 

river. 

White  Flag,  above  Green  island 

31  54  13.83 

81  05  34.82 

214  58  13 

Pryor . 

31  58  37 

2097.1 

£293 . 3 

1.30 

33  01  20 

Little  Buzzard . 

213  00  19 

5528  7 

6046.0 

3.43 

Tall  Pine,  Petit  Guave . 

31  54  34  86 

81  06  51.07 

10  48  53 

190  48  33 

5378  7 

109  37  04 

Palmetto . 

289  36  45 

991.1 

1083*8 

f.Gl 

Palmetto,  Petit  Guave . 

31  54  56.95 

81  06  16.28 

79  20  54 

Pnlmettn .  ,  T , 

259  20  17 

1879.5 

2055 , 4 

1  17 

j  260  19  59 

Prvor  . 

80  20  45 

2323.9 

2511 '3 

f  ■ 1  * 
1.44 

Beaulieu,  chimney . 

31  55  56.22 

81  06  36  98 

10  02  35 

Utile  Buzzard 

190  02  07 

7910.4 

A  Ol 

50  02  41 

Ogeechee . 

2k)  00  47 

73V3!8 

8650  5 
8053.8 

‘i  .y  1 

4  58 

Rose  Dew,  tuft  on  tree . 

31  55  53.70 

81  07  22.87 

1  17  17 

I  .it{le  Pii77arri 

181  17  14 

7713.3 

8435.0 

A  7Q 

2  40  25 

Palmetto . 

182  40  23 

2097  ]  9 

2294 ]2 

1.30 

Morell’s  Chimney,  at  Mont¬ 

31  56  24.73 

81  07  03  37 

4  32  08 

Little  Buzzard . 

184  31  54 

8692.2 

9505  5 

5.40 

gomery. 

11  16  22 

Palmetto . . 

191  16  10 

3113.5 

3404.8 

1.93 

Bur  iside's  Island,  Brown’s 

31  55  37.03 

81  05  37.86 

61  01  18 

Palmetto . 

241  00  21 

3265  2 

3570.7 

2.03 

eJiimney. 

22  10  28 

Little  Buzzard . 

202  09  29 

7772.5 

8499.8 

4.83 

Dead  Pine,  near  Ossabaw . 

31  50  47.10 

81  08  01  37 

230  42  37 

Qreen  L|:»n<l.  • 

50  44  28 

7139.2 

7807.2 

A  AA 

144  17  15 

Ogeechee  . . 

324  18  24 

5889 !  7 

6440.8 

i  .  44 

3.66 

Bird  Nest  Tree . 

31  50  40.06 

81  06  56.65 

174  03  33 

Pnlmettn  .  .  T , , , 

354  03  17 

7605.0 

8316  6 

4  70 

218  55  02 

Green  Inland . 

38  56  19 

6088.4 

6658.1 

3.78 

Crooked  Top  Pine, Green  island. 

31  54  15.35 

81  04  33.72 

44  36  58 

Little  Buzzard . 

221  35  25 

6576.7 

7192.1 

4.09 

79  38  00 

Ogeechee . 

259  35  01 

9038.8 

9884.6 

5.62 

Adam’s  Chimney,  Skiddaway. . . 

31  53  34  93 

81  03  15.30 

71  57  04 

Green  Island . 

251  56  24 

2094.7 

2290  7 

1.30 

62  47  09 

Little  Buzzard . 

242  41  55 

7512.1 

8215.0 

4.67 

White  Flag,  mouth  of  Adam’s 

31  52  27.25 

81  03)  5  29 

1  338  25  46 

Raccoon  Key . 

158  25  57 

1430.5 

1564.4 

0.89 

creek. 

78  59  30 

Little  Buzzard . 

258  57  10 

7073  4 

7735.3 

4.39 

Cedar,  Raccoon  Key . 

31  51  33.63 

81  03  29.00 

152  07  54 

Qreen  Inland  .. 

332  07  21 

3491.5 

3818.2 

0  17 

335  15  06 

North  Ossabaw,  (1).... 

155  15  53 

5427 !l 

5934! 9 

Z,  1  # 

3.37 

White  Flag,  Flora’s  hammock. .. 

31  52  41.35 

81  02  12.30 

26  09  14 

Raccoon  Key . 

206  09  27 

1966  1 

2150.1 

1  22 

|  165  33  39 

tSkiddnway . 

345  33  29 

J976.8 

2161.8 

1.23 

Palmetto,  Raccoon  Key . 

31  51  22.78 

81  02  45  41 

316  13  59 

North  Ossabaw,  (1)... 

166  14  22 

4730.5 

5173.1 

2.94 

180  14  34 

Raccoon  Key . 

0  14  34 

655.0 

716.3 

0.41 

Buoy,  Egg  Island  shoal . . 

31  49  48  55 

81  03  02.97 

230  33  20 

Smith  Warsaw  . 

50  35  06 

6862 . 0 

7504  1 

A  OR 

109  28  14 

Morell . 

269  27  04 

3692.4 

4037.9 

4  •  ZO 

2.29 

Fourth  Buoy . 

31  49  35  88 

81  02  22.54 

221  46  36 

Smith  Witr«nw 

41  48  01 

6369  5 

6965  5 

171  26  02 

Raccoon  Key . 

351  25  50 

3990 !  9 

AJ64.3 

•j  .  jO 
2. 18 

Third  Buoy . 

31  49  08.67 

81  00  58.59 

149  37  52 

Kpy 

329  36  56 

5545  8 

O  A  A 

199  58  04 

South  Warsaw . 

19  58  45 

5344! 5 

OV/ll't .  / 

65U0.7 

O  44 

3.69 

(Second  Buoy . 

31  48  14.81 

80  59  56.33 

109  47  11 

North  Ossabaw,  (1) .... 

289  46  05 

3529.2 

3859.4  | 

2.19 

183  06  59 

South  Warsaw . 

3  07  07 

7255.5 

7931.4  1 

4.51 
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UNITED  STATES  COAST  SURVEY.— GEOGRAPHICAL  POSITIONS. 


Section  V. — Savannah  river  to  Sapdo  sound.  Sketch  E,  No.  16. 


Name  of  stations 

Latitude. 

Longitude. 

Azimuth. 

White  Flag,  Pine  island . 

•  t  it 

31  51  53.93 

•  /  ii 

81  00  58.45 

•  i  ii 

84  53  10 

254  50  58 

31  53  91.58 

81  01  05.40 

66  14  35 

02  06  08 

31  59  10.31 

81  00  05.40 

986  57  46 

96  16  38 

ftlack . 

31  59  00.71 

80  59  18.60 

36  48  53 

84  37  12 

31  49  55.00 

80  58  43  39 

159  53  01 

117  51  06 

31  59  54.09 

80  58  10.14 

8  59  90 

47  35  26 

Beach . 

31  53  33.85 

80  57  06.66 

20  39  46 

50  94  45 

31  53  49  98 

81  00  36  93 

332  57  05 

49  39  08 

White  Flag,  southwest  of  Skid- 
daway. 

31  53  04.41 

81  01  19.87 

309  59  94 
192  45  57 

Pole,  with  tuft,  Odingseira  creek . 

31  53  19.30 

81  00  03.80 

173  58  31 
349  59  35 

31  57  59.94 

80  56  42.08 

6  45  43 

334  39  14 

31  54  16.11 

80  58  52.78 

196  46  40 

Pole . . . . . 

31  56  38.59 

80  55  91.09 

933  12  02 

166  98  12 

955  93  53 

31  57  10.17 

80  56  59.91 

349  52  36 

51  15  29 

Pole,  northeast  point  of  Great 
Warsaw. 

31  54  29.05 

80  56  46.88 

133  43  50 
195  38  45 

jgastern  Pnint .  T . , 

31  58  15.91 

80  51  14.64 

64  34  50 

190  45  03 

Pole,  with  tuft,  south  side  War¬ 
saw  island. 

31  54  46.63 

80  57  11.68 

270  11  08 
923  94  07 

Longfellow**  Flag  Tree . . 

31  55  14.91 

80  58  15  68 

185  41  44 

284  38  37 

^n)ker  - _ T .  . . .  ........ 

31  57  06.45 

80  59  04.46 

7  50  60 

311  19  06 

White  Flag  In  tree,  Great  War¬ 
saw  island. 

31  53  51.14 

80  58  34.65 

138  00  98 
905  59  04 

White  Flag,  Whiting  Point . 

31  58  30.98 

80  59  34.17 

297  91  00 
399  43  33 

Palmetto,  near  Cabbage  island  . . 

31  57  30.96 

80  57  53.31 

11  06  56 
958  26  98 

Stump 

31  57  14.09 

80  57  49  49 

286  23  39 

249  15  56 

Piiwf»nhi<»  Mark _ ........ 

31  56  33.98 

80  58  59.90 

306  14  58 

22  11  30 

Pine  of  Cabbage  Island _ _  .... 

31  56  27.48 

80  57  40.18 

929  40  09 

264  38  03 

Timherstick . . . 

31  58  45.09 

80  57  59.92 

60  09  19 

295  10  14 

Dead  Tree  in  hammock,  west  of 
Little  Tybee. 

31  59  06.71 

80  55  00.61 

19  97  18 
|  6  43  93 

Chimney  of  bouse  on  Little 
Tybee. 

31  58  09.76 

80  54  37.10 

29  21  54 
14  13  38 

Barrel 

31  57  07.28 

80  54  02.35 

64  30  04 

37  16  20 

Palmetto  In  hammock,  east  of 
Little  Tybee. 

31  58  16.67 

80  53  23.78 

41  58  31 
78  37  39 

White  Flag  between  creeks . 

31  57  58.31 

60  59  49.95 

179  50  56 
908  34  0O 

To  station— 


Raccoon  Key... 
South  Warsaw 

Raccoon  Key.., 
Morell . . 

South  Warsaw. 
North  Ossabaw 


North  Osabaw,  (1) . . . . 
Raccoon  Key  . 

South  Warsaw . 

Raccoon  Key . 

Wreck . 

Black . 

Wreck . . 

Black . . . 

South  Warsaw . 

Raccoon  Key . 

South  Warsaw . 

Skiddaway . 

John’s  Hammock . 

South  Warsaw . 

Great  Warsaw . 

Petit  Ohou . 

Cabbage  Island . 

Petit  Chou . 

Cedar  Tuft . . . 

Petit  Chou . 

Great  Warsaw . 

Cabbage  Inland . 

Cabbage  Island . 

Petit  Chou . 

Petit  Chon . . . 

Tyb«*e  Light . 

Great  Warsaw . 

Petit  Chou . 

Cabbage  Island . 

Great  Warsaw . 

Romerly  Marsh . 

Cabbage  Island . 

John’s  Hammock . 

Cedar  Tuft . 

Pole . 

Cabbage  Island . 

Cabbage  Island . 

Cedar  Tuft . 

Pole . 

Cedar  Tuft . 

Great  Warsaw . 

Romerly  Marsh . 

Cedar  Tuft . 

Pole . 

Red  House . 

Cedar  Tuft . . 

Great  Warsaw . . 

Pole . 

Pole . 

Petit  Chou . . . 

Petit  Ohou . 

Great  Warsaw . 

P**tit  Chou . 

Cedar  Tuft . 

Fort  Pulaski . 

Tybee  Light . 


Back  azimuth. 

Distance. 

Distance., 

Distance. 

•  /  n 

Metre*. 

Fords. 

MiU*. 

264  59  14 

9819.3 

3"83.1 

1.75 

74  51  39 

9U99.9 

9996.4 

1.30 

946  13  49 

9868.6 

3137.0 

1.78 

949  03  56 

7436.7 

8132.5 

4  62 

106  57  59 

661.4 

793.3 

0.41 

906  15  36 

6962.6 

7614.1 

4.33 

916  47  96 

7197  5 

7871.0 

4.47 

964  35  23 

5456.4 

5967.0 

3.39 

339  51  30 

4499.7 

4844.9 

9.75 

297  49  00 

7192.8 

7865.8 

4.47 

188  59  03 

5584.1 

6106.6 

3.47 

927  34  50 

9437.0 

9665.0 

1.51 

900  38  55 

7903.1 

7877.1 

4  48 

930  23  35 

4500.1 

4921.2 

9.80 

159  57  34 

3913.7 

3514.4 

9.00 

992  38  00 

4979.3 

5445.2 

3.09 

122  53  16 

3084.0 

3379.6 

1.99 

302  45  19 

9294.8 

9433.0 

1.38 

353  58  96 

2291.1 

9498.9 

1.38 

169  59  47 

9U06  1 

2193.8 

1.95 

186  45  99 

5783.9 

6395.1 

3.59 

154  39  35 

9396.7 

9620.9 

1.49 

16  47  04 

4108.8 

4493.3 

9.55 

53  14  04 

7535.3 

8240.4 

4.68 

346  28  01 

9355.9 

9575.6 

1.46 

75  24  03 

490  7 

536.6 

0.30 

162  53  03 

4631.5 

5064.9 

9.88 

931  14  53 

9279.7 

9493.0 

1.49 

313  42  36 

5114.9 

5593.5 

3.18 

15  39  08 

4271.7 

4671.4 

2.65 

944  39  49 

6639.9 

7961.9 

4.13 

10  45  95 

5836.1 

6389.9 

3.69 

90  11  49 

1679.7 

1899.2 

1.04 

43  25  15 

4917.3 

5377.4 

3.05 

5  41  48 

2133.4 

9333.0 

1.39 

104  39  44 

3466.6 

3791.0 

2.15 

187  50  01 

1969.3 

9153.6 

1.99 

131  19  36 

1987.5 

2173.5 

1.93 

317  59  3t 

3849.9 

4209.4 

9.39 

26  oo  at 

10341.3 

11308.9 

6.42 

117  93  14 

7489  6 

8128  8 

4.69 

149  44  19 

4508.9 

4930.8 

9.00 

191  06  48 

9084.9 

9980.0 

1.99 

78  97  37 

3489.7 

3816.2 

2.17 

106  94  47 

3871.5 

4233.8 

9.41 

69  17  00 

3380.8 

3697.1 

2.10 

196  16  99 

5599.4 

6123.3 

3.48 

209  11  22 

1097.0 

1193.1 

0.64 

49  41  19 

4067.3 

4447.9 

2  53 

84  39  17 

3668.8 

4012.1 

9.98 

940  07  44 

5413.1 

5919.6 

3.36 

115  11  23 

3775  2 

4198.4 

2.34 

199  96  49 

8909.0 

8977.1 

5.10 

186  43  19 

4593.5 

5093.3 

9.85 

909  91  31 

3035.6 

3319.6 

1.89 

194  13  24 

2769.6 

3028.7 

1.79 

944  99  32 

1764.9 

1930.0 

1  16 

217  15  14 

5450.0 

5960.0 

3.39 

991  57  38 

3896.4 

4261.0 

9.49 

958  36  96 

3703.9 

4050.5 

9.30 

359  50  39 

0919.9 

7559.7 

4.99 

98  35  09 

7121.6 

7788.0 

4.49 
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UNITED  STATES  COAST  SURVEY.— GEOGRAPHICAL  POSITIONS. 


Section  V. — Otsabaw  sound  to  Sapelo  sound.  Sketch  E,  No.  16. 


Name  ofatatioo. 

Latitude. 

Longitude. 

Aximoth. 

To  station— 

Back  azimuth. 

Distance. 

Distance. 

Distance. 

* 

•  /  // 

•  /  // 

•  /  // 

•  /  // 

Metres. 

Yards. 

Miles. 

Dead  Pine,  north  end  of  Little 

31  50  08.55 

80  53  93.60 

189  99  39 

Fort  Pulaski . 

9  99  43 

4761.3 

5206.8 

2.96 

Tybee.  v 

116  17  96 

Wilmington . 

296  15  34 

6195.1 

6774.8 

3.85 

White  Plag  in  cedar,  Big  Tybee 

31  59  37.56 

80  59  04.09 

153  40  99 

Fort  Pulaski . 

333  40  14 

4242.0 

4638.9 

9.64 

creek. 

103  10  34 

Wilmington.... . . 

983  08  00 

7850.5 

8585.1 

4.88 

Cot  Horn,  Gibson’s  Oat- off . 

31  59  35.10 

80  54  97.45 

905  59  19 

25  69  50 

4310.2 

4713.5 

2.8S 

115  38  94 

Wilmington . . 

295  37  06 

4305.8 

4708.7 

9.67 

White  Flag,  Tybee  liter,  right 

39  00  39.88 

80  55  98.14 

960  36  13 

Tvbee  Light . .......... 

80  38  49 

7846.2 

8580.4 

4.87 

bank. 

86  41  55 

Wilmington . . . 

266  41  09 

2291.9 

2506.3 

1.42 

Bam,  gable  end,  Shad7*  planta- 

39  00  57.39 

80  56  54.84 

965  45  15 

Tybee  Light . 

85  48  37 

10042.7 

10982.4 

6.94 

lion. 

339  96  48 

Petit  Chou. . 

159  29  47 

8378.2 

9162.1 

5.91 

Tlag  itmffj  Port  PtiteaM  ........ 

39  01  38.70 

80  53  15.33 

977  06  94 

Tybee  Light . . 

97  09  50 

42B9L4 

4689.7 

U6 

71  94  11 

Wilmington . . 

251  29  14 

6091.7 

6661.7 

3.78 

Warsaw  Bar  Buoy  . . 

31  59  45.68 

80  59  99.15 

149  56  14 

390  54  49 

8432.4 

9221.4 

5JM 

189  54  91 

Eastern  Point . 

9  54  57 

10302.9 

11966.9 

6.40 

Second  Bnoy,  Warsaw..... . .... 

31  54  35.76 

80  53  57.11 

95  98  39 

975  97  93 

34M.2 

3777.4 

8,15 

156  06  39 

Petit  Chou . 

336  05  57 

4273.0 

4679.8 

9.65 

Ossahaw  Sound  to  8aj*lo  Sound. 

Oane  Patch . . . 

81  50  38.68 

81  06  15.35 

166  10  33 

Palmetto  . . 

346  09  55 

7833.5 

8566  5 

4.87 

909  49  99 

Green  Island . 

29  50  94 

5506.6 

6094.0 

3.49 

fligma  r . . . . . 

31  51  99.75 

81  09  47.69 

910  39  91 

30  40  35 

7265.4 

7945.9 

4.51 

947  37  11 

Green  Island . 

67  39  58 

8904.9 

9636.5 

5.59 

Back  Head . 

31  47  06.49 

81  08  11.79 

169  18  13 

342  17  93 

8286.6 

9069.2 

5.15 

905  05  94 

Cane  Batch . 

95  06  95 

7218.5 

7893.9 

4.49 

Stevenson’s  Point . . . 

31  46  18.09 

81  19  16.96 

909  36  06 

Sigma . 

99  37  24 

10166.7 

11118.0 

6.39 

956  55  M 

Buck  Head . . 

76  58  03 

6602.1 

7219.9 

4.10 

Newell  . . . . ............ 

31  44  47.51 

81  08  55.11 

194  54  58 

14  55  21 

4427  4 

4841.7 

2.75 

117  47  11 

Stevenson’s  Point . 

297  45  25 

5983.1 

6541.8 

3.79 

Yellow  Bluff . 

31  49  39.75 

81  If  06.95 

903  95  91 

Stevenson’s  Point . 

23  96  19 

7326  3 

8011.8 

4.55 

944  91  56 

Newell . 

64  24  40 

9102.7 

9954.4 

5.65 

Walborg . . . 

31  41  44.30 

81  09  09.85 

189  04  09 

Newell . 

2  04  06 

5646.3 

6174.6 

3.51 

109  03  38 

Yellow  Bluff. . 

282  00  58 

8186.7 

8952.7 

5.06 

John  Thomas  . . . 

31  38  99.39 

§1  15  07.19 

937  56  15 

Walhurg . 

57  59  26 

11320  9 

12379.4 

7  03 

191  37  10 

Yellow  B  uff. . 

11  37  42 

7873.9 

8610.7 

4.89 

English  Cut . . 

31  38  91.79 

81  10  59.81 

147  14  51 

Yellow  Bluff. . 

327  13  09 

9447.6 

10331.6 

5  87 

904  54  09 

Walburg . . . 

94  55  00 

6876.5 

7519.9 

4.97 

Barbour’s  Island . . 

31  34  98.95 

81  14  93.45 

171  09  09 

John  Thomas . 

351  08  39 

7491 .9 

8192.9 

4  65 

917  43  55 

English  Out . 

37  45  45 

9068.6 

9917.1 

5.63 

St.  Catherine . . . . . 

3i  33  59.79 

81  10  47.65 

179  03  33 

English  Out.. . . 

359  03  30 

8285.2 

9060.4 

5.15 

141  14  41 

mhn  Thomas . 

321  19  25 

10923.4 

11945.5 

6.79 

Moss  Island  ................... 

31  37  38.01 

81  19  46.03 

93  48  19 

Barbour’s  Island....... 

203  47  21 

6363.4 

6958.8 

3.95 

335  46  09 

St.  Catherine . 

155  47  04 

7605.4 

8317.0 

4.79 

Bassoon  Key,  Pine, ,..tltI, _ 

31  51  99.48 

81  04  06.69 

253  07  13 

Raccoon  Key . . 

73  07  57 

2289.4 

9503.6 

1  49 

46  34  04 

Morel! . 

226  33  29 

9417.4 

9643.6 

1.50 

North  Oaaahaw,  (9) 

31  48  53.70 

81  09  04.91 

190  15  96 

Morell . . 

300  13  46 

5797.5 

6340.0 

3  60 

166  33  54 

Raccoon  Key . 

348  33  33 

5353.9 

5853.8 

3l33 

Small  Greek . . . 

31  49  43.85 

81  04  94.84 

218  19  35 

Raccoon  Key,  black  and 

38  90  03 

2214.3 

9491.5 

1.37 

while  flag. 

990  59  17 

Ossabaw  Beach,  white 

110  53  06 

2636.5 

9883.9 

1.64 

flag. 

Bradley....  Ttr ............ .... 

31  48  96.11 

81  04  17.99 

175  15  38 

Small  Greek . 

355  15  34 

2402.4 

2627.2 

1.49 

937  17  14 

Ossabaw  Beach,  white 

57  17  59 

9692.0 

2943.9 

1.67 

flag. 

Point . . . . . . 

31  49  10.87 

81  04  46.68 

209  99  10 

Small  Creek* . . . 

99  99  92 

1166.7 

1275.9 

0.79 

330  43  16 

Bradley . 

150  43  31 

1580.5 

1728.4 

0.98 

Cranked  . 

31  48  08.05 

81  05  49.77 

317  19  14 

Point . . . 

37  19  44 

9432  9 

9660.5 

1.5f 

356  06  04 

Bradley . 

76  06  49 

9316.0 

2532.7 

1.44 

Cedar . > . . 

31  47  33.95 

81  05  10.79 

221  10  35 

Bradley . . 

41  11  03 

9134.4 

2334.1 

1.39 

191  57  33 

Point . 

11  57  46 

3051.3 

3336.8 

1.89 

Scrub. .  . . 

31  47  94.91 

81  05  46.48 

253  31  35 

Cedar.. . . . 

73  31  34 

981.0 

1079.8 

0.61 

931  12  55 

Bradley . . . 

51  13  49 

3009.5 

3291.1 

1.87 

White  Flag  on  Bogging  Island. .. 

31  49  45.56 

81  07  04.10 

219  04  23 

1  Green  Island . 

32  05  44 

7572.0 

8280.5 

4.7 

* 

143  SO  45 

Ogeechee . 

323  99  06 

8907.3 

9084.6 

5.16 

32 
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UNITED  STATES  COAST  SURVEY.— GEOGRAPHICAL  POSITIONS. 
Section  V. — Ossabaw  sound  to  Sapdo  sound.  Sketch  E,  No.  16. 


Name  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  station— 

Back  azimuth 

Distance. 

Distance. 

Distance. 

•  /  It 

•  in 

•  i  n 

s  /  II 

Yard t. 

Mile*. 

White  Flagon  Raccoon  Island.. 

31  49  49.05 

81  07  52.31 

169  41  12 

Little  Buzzard . 

9  41  24 

3570.0 

3004.0 

2.22 

133  36  04 

Sigma . 

313  35  03 

4185.5 

4577.1 

2.60 

Shaughae  Pine . 

31  49  30.09 

81  08  02.46 

141  27  30 

m 

»1  OK  *K 

48  28  36 

Stevenson’s  Point  . 

228  96  22 

8019.1 

0753.7 

5.54 

White  Flag,  Skipper's  Narrows.. 

31  50  28.61 

61  10  05.54 

24  01  19 

Stevenson’s  Point . 

204  on  10 

8440.5 

9239.0 

5.95 

349  59  40 

Newell . 

170  00  17 

10667.0 

11665.1 

6.63 

Pecksniff .  . 

31  49  01.87 

81  10  30.00 

314  21  17 

194  22  90 

28  59  25 

Stevenson's  Point . 

208  58  29 

5768!  6 

6308.4 

3.58 

Black  and  White  Flag . 

31  49  08.47 

81  09  23.05 

40  56  00 

Stevenson’s  Point . 

220  56  29 

6950.7 

7601.1 

4  32 

333  V»  26 

Buck  Head . 

153  30  04 

4200.1 

4593.1 

2.61 

Singlestick . 

31  47  33.21 

81  10  10.05 

264  50  39 

338  59  03 

Newell . 

158  52  41 

5470.7 

5982.6 

3.40 

Cross  Stick  . 

31  47  55.84 

81  11  05.37 

329  24  45 

149  25  54 

31  45  37 

Stevenson’s  Point . 

211  45  00 

3543.2 

3874.7 

2.20 

White  Flag,  Kilkenny  Creek.... 

31  46  39.25 

81  10  48.41 

319  05  10 

Newell . 

139  06  10 

4552.9 

4978.9 

2.83 

258  3o  17 

Buck  Head  . 

78  31  40 

4204.5 

4597.9 

2.61 

Big  Tom  . . 

31  46  47.08 

81  09  21.20 

79  01  02 

175  19  23 

Sigma . 

355  19  09 

8518.6 

9315.7 

5.29 

Dead  Pine . 

31  45  24.62 

81  08  25.63 

105  07  32 

285  05  31 

34  01  37 

Newell  . 

214  01  22 

1386.2 

1515.9 

0.81 

Milligan’s  Point . 

31  43  59.77 

81  10  00.46 

229  27  44 

49  26  1R 

2263  1 

310  01  19 

Walburg. . 

160  01  49 

4439.7 

4855.1 

2.78 

Timmins . 

31  40  34  19 

81  11  53.46 

338  35  54 

158  96  26 

53  00  56 

John  Thomas . 

232  59  14 

6390 ! 6 

6987.9 

3.97 

Medway . 

31  43  13.41 

81  12  07.74 

240  13  53 

60  15  34 

299  24  01 

Walburg . 

119  25  38 

5588.0 

6110.9 

3.47 

Shell  Bank . 

31  45  38.60 

81  10  22.04 

313  53  45 

169  54  27 

8819  9 

31  51  35 

211  50  39 

5371.4 

5764  6 

3  27 

Hart . 

31  45  19.37 

81  12  55.19 

342  09  08 

162  09  33 

261  32  43 

Shell  Bank . 

81  34  04 

4074.1 

4455.3 

2.53 

Harris..  . . . 

31  44  10.27 

!  81  14  06.39 

222  08  *16 

Hart 

42  09  25 

2870  5 

*»1  TO  1 

245  23  25 

Shell  Bank . 

65  25  24 

'  6551 ! 1 

OIJS. 1 

7164.1 

J  .  18 

4.07 

Pine..... . . . 

31  45  51.38 

81  15  08.03 

333  14  46 

i  |Urri. 

153  15  17 

3487.1 

l  3813  4 

O  17 

285  44  24 

1  Hart  ...  .  . 

105  45  34 

3631.9 

3971 .7 

2.26 

Loan . 

31  44  05.94 

•  81  15  46.15 

j  267  01  13 

II  irri- 

87  02  04 

2576  5 

2817.6 

1  An 

1  243  17  54 

i  Halt. . 

63  19  24 

5035.7 

5506! 9 

1  DU 

3.13 

South  Ossabaw . 

31  43  37.47 

|  81  08  05.58 

93  27  15 

Medway.  . . 

263  21  08 

6417.6 

7018.1 

3.99 

136  06  46 

|  Shell  Bank . 

316  07  34 

5182.7 

5667.6 

3.22 

North  Point  of  St.  Catherine.... 

31  41  59.42 

81  07  58.93 

»50  52  15 

Shell  Bank . 

330  51  00 

7735  5 

8459.3 

4.80 

164  03  32 

|  Newell . 

344  03  02 

5383.7 

5887.4 

3.34 

North  Chimney  of  C.  Rodger’s 

31  47  25.28 

61  12  00.84 

314  49  19 

Newell  . 

134  50  57 

6891.3 

7536.1 

4.28 

House. 

275  29  15 

Buck  Head  . 

95  31  16 

6053.3 

6619.7 

3.76 

Dead  Creek . 

31  42  23.09 

81  12  43.03 

338  39  12 

Rnglish  Ot  >  ■  ■  • 

158  40  10 

7978  2 

8784.7 

A  Oft 

27  48  56 

1  John  Thomas . 

207  47  40 

813SL2 

8900.8 

5.06 

Jones’  Hammock . 

31  44  28.49 

81  12  12.89 

118  59  39 

Pine . .  .ttt 

298  58  07 

5268.7 

5761  7 

3  27 

144  36  47 

1  Hart . 

324  :«  25 

1W.3 

2102.2 

l!  19 

Black  Flag  on  Cedar  Point . 

31  42  24.22 

81  10  59.35 

216  31  53 

Newell  . t--t- 

36  32  58 

5492.9 

6006  9 

3  41 

291  50  04 

Walhurg . 

111  51  05 

3J04!7 

3613!  9 

2.05 

Range  Mark . . 

31  42  07.60 

81  08  39.76 

175  18  38 

Newell  _ , ,  T 

355  18  30 

4941 .6 

5404  0 

3.07 

110  19  39 

•  Medway . 

290  17  50 

583b!5 

6384.8 

3.63 

North  Buoy,  St.  Catherine . 

31  43  07.12 

81  08  28.98 

91  56  01 

Med  wav . 

271  54  06 

5762.0 

6301.1 

3  58 

167  27  43 

Newell . 

317  27  29 

3168.0 

3464! 4 

1.97 

South  Buoy,  St.  Catherine . 

31  42  32.75 

81  08  43.67 

103  09  09 

Med  wav  --.T . 

283  07  22 

5517.0 

6033.2 

3  43 

175  50  57 

Newell . 

355  50  51 

416o!o 

4549!2 

2.56 

Baker’s  House,  North  Chimney.. 

31  43  59.40 

81  14  01.96 

215  30  00 

Hart . 

35  30  35 

3025.6 

3300  7 

1  88 

153  10  22 

Harris . 

333  10  19 

3751.9 

4103.0 

2.33 

White  Flag  on  Marsh  Island . 

31  44  29.16 

81  13  31.59 

78  35  29 

Loan . 

258  34  18  ' 

3613.2 

3951 .3 

2.24 

| 

134  56  32 

Pine . 

314  55  41 

3585.2 

3920.7 

2.23 

Sunburv  Church . • . 

31  45  59.39 

81  16  40.90 

337  35  03 

Loan . ,.T 

157  35  32 

3779,5 

4133. 1 

2.35 

309  55  39 

Harris . 

129  56  59 

523  L6 

5721.4 

3.25 

Tall  White  Chimney . 

31  46  01.47 

81  16  34.04 

340  29  39  i 

Loan . 

160  30  04  * 

1 

3774.9 

4128.1 

2.34 

282  40  16 

Hart . .  | 

102  42  11  1 

5902!7 

6455!o 

3.67 

Digitized  by  boogie 
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UNITED  STATES  COAST  SURVEY. — GEOGRAPHICAL  POSITIONS. 


Section  V. — Ossabaw  sound  to  Sapelo  sound .  Sketch  E,  No.  16. 

Name  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  station  — 

Back  aaimuth. 

Distance. 

Distance. 

Distance. 

•  /  // 

•  /  it 

•  /  n 

1  •  /  a 

Metre*. 

Yard*. 

MUe*. 

Chimney  on  East  end  of  House. . 

31  45  59.07 

SI  16  36.96 

339  15  50 

Loan . 

159  16  16 

3725.9 

4074.5 

2.31 

275  48  51 

Pine.... . 

95  49  37 

2333.2 

2551.5 

1.45 

Sc  riven’s  House  Chimney . 

31  46  04.13 

81  16  33.51 

279  53  50 

Pine . 

99  54  35 

own  ,s 

2497.1 

lv42 

312  32  48 

Harris . 

132  34  04 

5184.4 

5669^5 

3.SS 

White  flag  near  Yellow  Bluff. . . 

31  41  53.04 

81  14  46.92 

271  47  16 

Walburg . . 

91  50  17 

9063.8 

9911.9 

5.63 

4  50  46 

John  Thomas . 

184  50  35 

6315.4 

6906.3 

3.92 

White  Flag  on  left  bank  of  Van- 

31  41  13.09 

81  19  43.55 

360  35  24 

Walburg . . 

80  37  90 

5890.3 

6441.5 

3.86 

dyke  Creek. 

331  03  13 

English 'em . 

151  04  11 

6028.4 

6592.5 

3.74 

Vanrfykn . . . 

31  41  17.63 

81  11  34.10 

258  25  10 

78  28  33 

4065.4 

4445  8 

2  53 

348  39  07 

English  Cut . 

168  39  29 

5529.7 

6047! 1 

3!44 

Tall  Pine  on  Moss  Island . 

31  37  45.00 

81  19  47.08 

218  41  33 

38  43  31 

9444  7 

10328  4 

5  87 

HO  17  50 

John  Thomas . 

290  16  37 

3935.7 

4304.0 

2.44 

Mrs.  Cummings’s  House,  red 

31  41  07.71 

81  15  25.45 

963  35  25 

Walburg . 

83  38  46 

10138.0 

11086.0 

6.30 

chimney. 

354  21  59 

John  Thomas . 

174  22  09 

4901.7 

5360.3 

3.04 

Pole  near  mouth  of  North  New- 

31  41  S7.53 

81  10  10.96 

953  46  99 

Walburg . . . 

73  47  04 

1848.5 

2021.5 

1.15 

port  River. 

11  05  14 

English  Gut.... . . 

191  04  52 

5829.1 

6374.5 

3.69 

White  Flag  on  right  bank  of 

31  41  04.17 

81  14  09.30 

961  04  06 

Walburg . 

81  06  43 

7982.0 

8728.9 

4  96 

Vandyke  Creek. 

177  37  12 

Yellow  bluff. . 

357  37  10 

2945.9 

3221.5 

1.83 

Pole  on  right  bank  of  Jlorth 

31  39  45.61 

81  13  01 .60 

307  15  15 

English  Out . 

127  16  23 

4963.1 

4662.0 

9.65 

Newport  River. 

54  37  48 

John  Thomas . . 

234  36  42 

4057.9 

4437.6 

2.52 

31  39  36.18 

81  11  43.45 

'  996  58  28 

48  .52 

5784  6 

6325  9 

3  59 

69  01  95 

John  Thomas . 

248  59  38 

5748.6 

6286.5 

3.57 

Stroud . . . . . 

31  39  00.97 

81  12  18.02 

925  54 

45  30  36 

7206.8 

7881  1 

4  46 

297  49  10 

English  Cut . 

117  49  55 

2536.9 

2776i5 

f!  58 

Pole  on  left  bank  of  North  New- 

31  39  53.99 

81  14  96.15 

996  47  18 

English  Out... . . 

116  49  10 

6296.8 

6886.0 

3.91 

port  River. 

29  31  95 

John  Thomas . 

909  31  03 

2822.8 

3086.9 

lf75 

Pole  in  Marsh,  Walburg’s  Creek. 

31  40  08.40 

81  10  59.80 

132  22  46 

Yellow  Bluff. . 

319  21  04 

6917.4 

7564.7 

4.30 

924  96  17 

Walbuig . 

44  97  15 

4137.9 

4524.3 

2.57 

Holt . . 

31  40  10.99 

81  16  09.48 

292  14  28 

112  17  11 

8814.1 

9838.8 

n  sa 

927  35  57 

Medway. . . 

47  38  01 

8369.1 

9152.2 

5.20 

White  Plag  near  Walburg. . . 

31  39  47.66 

81  09  38.04 

74  28  33 

John  Thomas...... .  tT. 

954  25  40 

9000.6 

9642.8 

5.59 

196  49  49 

Yellow  Bluff. . 

306  47  98 

8845.2 

9672! 8 

5.50 

Bliik  Beard. . . . . 

31  32  00.36 

81  11  01  44 

130  40  43 

Barbour’s  Island. _ 

310  38  58 

7022.7 

7679.8 

4.36 

185  59  50 

St.  Catherine . 

6  59  57 

3481*9 

3807.7 

2.16 

North  Base,  Sapelo  island . 

31  31  44.87 

81  13  59.78 

232  07  15 

St.  Catherine . 

52  08  56 

6418*4 

7019.0 

3.99 

172  57  38 

Barbour’s  Island . 

352  17  96 

5091.4 

5567.8 

3!  16 

Cedar  Hammock..... . . 

31  33  19.69 

81  14  45.08 

337  43  46 

North  Base . . 

157  44  10 

3153.1 

3448.1 

1.96 

260  42  53 

St.  Catherine . 

fcO  44  57 

6343.7 

6937.3 

3!94 

Dog  Island. .....  . . . 

31  31  57.66 

! 

81  15  49.04 

213  45  04 

Cedar  Hammock. . 

3.1  45  37 

3036.1 

3320.2 

1  gg 

277  46  18 

North  Base  ...  . . 

97  47  15 

2909.0 

3181.2 

i!ei 

Booth  Base,  Sapelo  island . 

31  30  56.01 

81  14  99.80 

132  14  51 

Dog  Island. . . 

312  14  10 

2824.0 

3088.2 

1.75 

907  45  10 

North  Base . . . 

27  45  26 

1700.7 

1659.8 

i!o6 

Jnlienton . :ttT.t . 

31  33  27.75 

81  17  55.03 

310  47  13 

South  Base . 

130  49  00 

7151.5 

7820.7 

4.44 

309  51  09 

Dog  Island.  . . 

129  52  15 

4328.4 

4733.4 

2!  69 

Creighton  Island _ _ ........ _ 

31  32  03.03 

81  18  49.90 

271  58  23 

Dog  Islaud . 

91  59  57 

4773.3 

5219.9 

2  97 

209  01  00 

Julienton . 

29  01  29 

2983.4 

3262!  6 

1.85 

Sutherland  . . . T  ,  ,..  . T _ _ _ 

31  32  55.44 

81  19  19.69 

244  05  13 

Julienton . 

64  05  54 

2277.1 

2490.2 

1 .41 

988  19  00 

Dog  Island . 

108  20  47 

5658.0 

6187.4 

3.51 

Inner  Beacon....... ........ _ 

31  33  01.02 

81  10  96.66 

113  27  59 

Barbour’s  Island  . 

293  25  55 

6806.0 

7442.8 

4.23 

26  09  01 

Black  Beard . 

206  08  46 

2081.3 

2276.0 

1*29 

Outer  Beacon  .<•*••••••.•  . . . . . 

31  32  56.23 

81  10  00.35 

42  06  39 

Black  Beard . . 

222  06  07 

2402.2 

2627.0 

1.49 

70  90  14 

North  Base  . . 

250  18  09 

6707.3 

7334.9 

4!  17 

Northeast  Point. „ . 

31  30  41.92 

81  09  22.69 

133  04  41 

Black  Beard . 

313  03  49 

3566.5 

3902.4 

2  22 

158  34  59 

Inner  Beacon..... . 

338  34  19 

4624.8 

5057.5 

2.87 

White  Flag  in  tree  on  east  side 

31  34  33.96 

81  09  15.80 

55  99  05 

North  Base . 

235  19  36 

9104.1 

9956.0 

5.66 

of  St.  Catherine’s  Island. 

75  26  38 

Cedar  Hammock . 

255  23  45 

8971.9 

9811.4 

5.58 

White  Flag  in  oak  on  St.  Oatbe- 

31  33  38.20 

81  09  40.87 

35  11  52 

Black  Beard . . 

21&11  10 

3687.3 

4032.3 

2.29 

rine’s  Island. 

104  19  38 

St.  Catherine . 

284  19  03 

1817.5 

1967.6 

1.13 

White  Flag  on  northeast  point 

31  31  43.65 

81  10  31.10 

192  43  01 

Black  Beard . 

302  42  45 

951.4 

1040.4 

0.59 

of  Black  Beard  Island. 

173  44  92 

St.  Catherine . 

353  44  13 

4001.6 

4376.0 

2.49 

White  Flag  with  tuft  on  east 

31  31  35.62 

81  10  46.30 

179  31  04 

-  St.  Catherine . 

359  31  03 

4225.4 

'  4620.8 

2.62 

side  of  Black  Beard  Island. 

191  08  35 

Inner  Beaton . . 

11  08  45 

2680.4 

2931k 2 

1.66 

Digitized  by 
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UNITED  STATES  COAST  SURVEY.— GEOGRAPHICAL  POSITIONS. 


Section  V. — Ossabaw  sound  to  Sapelo  sound.  Sketch  E,  No  16. 


Name  of  station. 


Inner  Buoy,  (on  bar). 


Outer  Buoy,  (on  bar) 


White  Flag  in  pine  in  hammock 
on  St.  Catherine’s  island. 

Kollock’a  Place,  west  gable  end 
of  house. 

Toft  in  hammock  on  left  bank 
of  South  Newport  river. 

White  Flag  on  marsh  at  mouth 
of  Wahoo  creek. 

White  Flag  on  shell  beach  of 
St.  Catherine’s  island. 

White  Flag  at  mouth  of  John¬ 
son’s  creek. 

White  Flag  on  Wahoo  island .... 


White  Flag,  with  tuft,  near  Old- 
ner’s  island. 

White  Flag  in  tree  in  pine  ham¬ 
mock. 

White  Flag  in  pine  in  hammock 
on  Barbour’s  Island  river. 

White  Flag  on  north  shore  of 
sound. 

White  Flag  on  northwest  point 
of  Black  Beard  island. 

White  Flag  in  cedar,  west  side 
of  Black  Beard  island. 

White  Flag  in  ook  on  Black 
Beard  island. 

White  Flag  on  northeast  point 
of  Sapelo  island. 

Red  and  White  Flag  at  mouth  of 
Barbour’s  Island  river. 

White  Flag,  w(th  tuft,  on  Little 
Mud  river. 

White  and  Black  Flag  at  mouth 
of  Julienton  river. 

White  Flag  on  left  bank  of  Julian- 
ton  river. 

While  Flag,  with  palmetto  tuft, 
in  marsh  opposite  Julienton. 

Black  Flag  on  left  bank  of  Sape 
lo  river. 

White  Flag  on  Curry  Point, 
Creighton  island. 

White  and  Black  Flag  on  right 
bank  of  Sapelo  river. 

White  Flag  on  Four-mile  Point.. 


Lower  Beacon  in  Mud  river . 

White  Flag  on  left  bank  of  Mud 
river. 

Beacon  at  mouth  of  Teakettle.. . 
Upper  Beacon'on  Mud  river  .... 


White  Flagon  creek,  Dog  Island 
hammock. 


Latitude. 

Longitude. 

Asimutb. 

To  station — 

Back  azimuth. 

Distance. 

Distance. 

Distance. 

•  /  // 

•  /  u 

•  1  II 

•  /  n 

Metres. 

Yard,. 

MBcs. 

31  32  43.93 

61  07  14.13 

96  10  95 

Inner  Beacon . 

276  08  44 

5107.1 

5585.0 

3.17 

77  35  49 

Black  Beard . 

257  33  50 

6139.0 

6713.4 

3.81 

31  39  39.96 

81  05  40.88 

96  43  20 

Inner  Beacon . 

276  40  50 

7589.0 

8299.1 

4.71 

83  23  38 

Black  Beard . 

263  20  50 

8511.9 

9308  4 

5.29 

31  35  05.05 

81  10  35.56 

8  08  47 

St.  Catherine . 

188  08  41 

2247.7 

2458.0 

1.39 

63  45  06 

Cedar  Hammock . 

243  49  55 

7336.9 

8093.4 

4.56 

31  36  19.11 

81  10  36.24 

127  44  21 

Moss  Island . . 

307  43  13 

5324.6 

4729.2 

269 

• 

51  00  56 

Cedar  Hammock . 

930  58  46 

8449.2 

9232.1 

5.25 

31  36  50.86 

81  11  95.70 

349  37  45 

St.  Catherine..., . 

169  38  05 

5574.7 

6096.3 

3.46 

355  54  34 

Black  Beard . 

175  54  47 

8969.6 

9808.9 

5.57 

31  35  33.46 

81  11  48.17 

48  45  40 

Cedar  Hammock . 

998  44  07 

6204.3 

6784  8 

3.85 

332  31  01 

St.  Catherine  ....* . 

159  31  33 

3450.3 

3783.0 

9.15 

31  34  98.03 

81  11  06.39 

42  19  03 

North  Base . 

229  17  31 

6794.0 

7429.7 

4.22 

335  30  24 

St.  Catherine . 

155  30  34 

1192.3 

1303.9 

0.74 

31  35  31.06 

81  10  53.01 

357  20  57 

St.  Catherine . 

177  21  00 

3056.7 

3342.7 

1.99 

3  57  14 

Black  Beard . 

181  57  10 

6590.6 

7130.7 

4.05 

31  36  14.67 

81  19  50  66 

339  48  10 

Black  Beard . 

J59  49  07 

8344.8 

9195.6 

5.18 

36  55  40 

Barbour’s  Island. ..... 

216  54  51 

4079.3 

4453.3 

9.53 

31  34  35.19 

81  11  44.03 

64  01  35 

Cedar  Hammock . . 

244  00  00 

5311.0 

5807.9 

3.30 

311  16  29 

St.  Catherine . . 

131  16  59 

1978.8 

9163.9 

1.93 

31  35  95.07 

81  13  96.03 

28  20  58 

Cedar  Hammock . 

208  20  17 

4391.0 

4801.9 

9.73 

i  41  13  35 

Barbour’s  Island . 

221  13  05 

2296  0 

9510.9 

1.43 

31  34  41.93 

81  13  18.64 

76  50  05 

Barbour’s  Island ...... 

256  49  31 

1754.7 

1918.9 

1.09 

41  58  03 

Cedar  Hammock . 

921  57  18 

3408.9 

3797.9 

9.19 

31  33  38.11 

81  19  36.63 

80  28  29 

Cedar  Hammouk . 

960  27  15 

3435.7 

3757.9 

9.13 

320  10  15 

Black  Beard. .... ...... 

140  11  05 

3920.2 

4287.0 

2.44 

31  XI  08.68 

81  11  54.47 

280  23  96 

Black  Beard . 

100  23  54 

1429.0 

1555.1 

0.88 

208  47  12 

St.  Catherine . 

28  47  47 

3659,0 

4001.4 

2.97 

31  31  39.51 

81  19  30.02 

150  11  07 

Barbour’s  Island . 

330  10  08 

6014.6 

6577.4 

3.74 

233  20  08 

Inner  Beacon . 

52  21  13 

4109.4 

4493.9 

9.55 

31  31  08.67 

81  19  04  78 

133  39  27 

Cedar  Hammock. ...... 

313  38  03 

5843.1 

6389.8 

3.63 

216  47  20 

Inner  Beacon... . 

36  48  11 

4321.0 

4725.3 

9.68 

31  31  33.86 

81  1396.75 

164  30  26 

Barbour’s  Island . 

344  29  56 

5595.7 

6119.3 

2k  48 

147  37  04 

Cedar  Hammock . 

327  36  93 

3857.0 

4217.9 

2.40 

31  33  18.01 

81  13  45.41 

52  49  01 

Dog  Island . . . 

232  47  56 

4093  4 

4476.4 

2.54 

91  48  38 

Cedar  Hammock . 

271  48  07 

1574.1 

1721.4 

0.98 

31  34  16.84 

81  15  18.93 

333  08  09 

Cedar  Hammock . 

153  08  27 

1975.1 

2159.9 

1.93 

. 

255  41  08 

Barbour’s  Island . 

75  41  37 

1509.3 

1650.5 

0.94 

31  33  19.74 

81  15  57,04 

98  26  59 

Julienton . . 

978  25  57 

3145.5 

3439.8 

1.95 

263  36  47 

Cedar  Hammock . 

83  37  25 

1909.9 

9087.8 

1.18 

31  33  45.61 

81  16  36.92 

75  09  59 

Julienton . 

955  09  11 

2149.6 

2350.7 

1*33 

285  15  39 

Cedar  Hammock . 

105  16  37 

3037.4 

3391.6 

1.89 

31  39  57.95 

bl  17  20.06 

135  31  54 

Julienton . . 

315  31  36 

1315.9 

1439.0 

0.89 

307  23  47 

Dog  Island . 

127  24  35 

3021.2 

3303.9 

1.88 

31  32  45.61 

81  16  49.31 

316  33  59 

Dog  Island . 

136  33  27 

2042.9 

9234  0 

1.97 

951  22  33 

Cedar  Hammock. ...... 

71  23  34 

3262.4 

3567.7 

9.03 

31  99  51.98 

81  19  37.10 

237  05  05 

Dog  Island..  . . . . 

57  07  04 

7165.5 

7836.0 

4.45 

256  09  56 

South  Base.... . 

76  12  37 

8349.8 

9131.1 

5.19 

31  31  13.61 

81  17  29.38 

242  51  08 

Dog  Island  . . 

69  52  00 

2974.0 

3252.3 

1.85 

170  42  21 

Julienton . . 

350  42  08 

4185.? 

4577.4 

9.60 

31  39  08.94 

81  17  28.12 

277  34  20 

Dog  Island  .....  ..  .. . 

97  35  12 

2636.9 

9882.9 

1.64 

85  11  24 

Creighton  Island . 

965  10  41 

2164.5 

9367.0 

1.34 

31  31  18.13 

81  15  14.47 

300  01  43 

South  Base . 

120  02  06 

1361.3 

1488.7 

0.84 

143  09  25 

Dog  Island . 

323  09  07 

1521.2 

1663.5 

0.94 

31  31  09  01 

81  15  43.41 

275  25  55 

South  Rase  .  . . . 

95  96  33 

1951.1 

9133.7 

1.91 

175  02  97 

Dog  Island . 

355  02  24 

1720.2 

1881.9 

1.07 

31  99  18.65 

81  17  98.13 

937  29  24 

South  Bose . . . 

57  30  57 

5579.3 

6101.4 

3.47 

908  05  08 

Dog  Island . 

28  06  00 

5551.3 

6070.7 

3.45 

31  99  51.97 

81  17  11.70 

245  13  00 

South  Base . . 

65  14  95 

4704.9 

5145.1 

2.92 

209  92  51 

Dog  Island . 

29  23  34 

4443.3 

4859.1 

9.76 

Ot  *1A  nft 

Ol  1ft  CO 

OIR  W  OR 

ling  Talatwf _ IITIr_' 

38  31  00 

9742.3 

2998  9  < 

1.70 

ol  30  47.99 

Ol  ID  Oil.  i o 

410  UV  40 

966  16  30 

South  Baso . 

86  17  45 

3806.9 

4163.1  j 

2.37 
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UNITED  STATES  COAST  SURVEY.— GEOGRAPHICAL  POSITIONS. 


Section  V. — Ossabavo  sound  to  Sapelo  sound.  Sketch  E,  No  16. 


Name  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  station— 

Back  azimuth. 

Distanoe. 

Distance. 

Distance. 

•  /  // 

•  /  it 

•  /  n 

•  /  n 

Metres. 

Fords. 

Miles. 

White  Flag  on  right  bank  of  Mud 
river. 

31  39  39.93 

81  16  19.79 

190  49  30 
331  04  46 

Dog  Island . 

South  Base . 

10  49  36 

51  05  43 

4318.4 

3729.9 

4729.5 

4078.9 

9.68 

9.39 

White  Flag  on  Marsh  island,  in 
Mud  river. 

31  99  13.00 

81  18  05.45 

940  51  17 
915  90  56 

South  Base..'. . 

Dog  Island  . 

60  53  10 

35  99  07 

6514.3 

6919.0 

7193.8 

6800.9 

4.05 

3.86 

Chimney  of  Mill  at  west  end  of 
Duboy. 

31  33  54.08 

81  19  30.56 

SOI  95  06 
188  06  56 

Dog  Island . 

Julienton . . 

91  97  09 

8  07  46 

15999.4 

17886.9 

17496.5 

19560.6 

9.94 

11.11 

Chimney  of  Overseer’s  House, 
Creighton  island. 

31  33  01.89 

81  18  47.99 

971  33  59 
907  49  16 

Dog  Island . 

Julienton . 

91  35  33 

97  49  44 

4790.0 

9990.0 

5161.6 

3969.8 

2.93 

1.86 

White  Flag  on  left  bank  of 
Creighton  island,  Front  river. 

31  30  31.36 

81  18  31.07 

938  06  49 
189  55  40 

Dog  Island . . . 

Julienton . .  . 

58  08  07 

9  55  59 

5033.7 

5515.1 

5504.7 

6031.2 

3.13 

3.43 

White  Flag,  with  tuft,  in  pine 
centre  of  Creighton  island. 

31  31  16.17 

81  19  10.45 

956  97  28 
206  08  36 

Dog  Island . . . 

Julienton . 

76  29  13 

96  09  16 

5464.6 

4514.6 

5975.9 

4937.0 

3.39 

9.80 

White  Flag  on  left  bank  of  Sape¬ 
lo  river. 

31  33  99.56 

81  IS  11  66 

193  45  36 
116  91  07 

Julienton... . . 

Sutherland . 

13  45  45 
296  90  35 

1815.1 

1796.6 

2017.7 

1964.7 

1.15 

1*11 

White  Plagia  tree  at  Sutherland 
BlulT. 

31  33  06.79 

81  19  08.15 

299  03  90 
346  13  14 

Dog  Island . 

Creighton  Island . 

119  05  04 
166  13  94 

5666.8 

2039.0 

6197.0 
991 i.S 

3.59 

1.96 

White  Flag  in  tree  on  northwest 
point  of  Creighton  island. 

31  31  54.68 

81  19  39.85 

958  55  59 
298  57  94 

Creighton  Island. ...... 

Julienton.... . 

78  56  25 

43  58  19 

1342.6 

3989.4 

1468.9 

4355.0 

0.83 

9.47 

Black  and  White  Flag  on  right 
bonk  of  Sapelo  river. 

31  33  91.88 

81  90  97.60 

249  34  21 
943  14  54 

Sutherland . . 

Julienton . 

69  95  00 

63  16  14 

9239.5 

4506.6 

9441.4 

4930.5 

1.39 

2.80 

Gable-end  of  building  at  Choco¬ 
late. 

31  30  01.47 

81  15  04.43 

184  46  43 
144  41  54 

Cedar  Hammock . 

Julienton . .  .... 

4  46  53 
394  40  95 

6123.9 

7784.4 

6696.9 

8519.8 

3.80 

4.84 

Section  V. — Charleston  Harbor  to  Winyah  Bay  *  Sketch  E,  No.  16. 


Name  of  station. 

Latitude. 

Longitude. 

Azimuth.  To  station— 

Back  azimuth. 

Distance. 

Distance. 

Distance. 

•  /  it 

•  /  ii 

•  i  n 

•  /  ii 

Melres. 

Yards. 

Miles. 

Breach  Inlet . 

32  46  19.27 

79  48  43.14 

Circular  Church  . 

32  46  42.54 

79  55  39.05 

273  45  30  Breach  Inlet  . 

J  93  49  15 

10846.3 

11861.2 

6.47 

Fort  Sumpter,  (9) . . . 

32  45  08.17 

79  52  14.51 

118  39  15  i  Circular  Church . 

..  2983724 

6064.8 

6632.3 

3.77 

248  16  33  Breach  Inlet . 

. .  68  18  28 

5920.5 

6474.5 

3.68 

Venning . . . 

32  48  10.67 

79  49  22.37 

343  26  13  Breach  Inlet . 

..  163  26  34 

3579.9 

3914.9 

2.22 

36  33  44  Fort  Sumpter,  (2)... 

..  218  32  11 

7187.6 

7860.1 

4.47 

Hamlin . 

32  49  37.53 

79  47  10.69 

21  30  15  Breach  Inlet . 

..  201  29  25 

6563.6 

7 • 77 . 8 

4.08 

52  00  45  i  Venning . 

..  231  59  33 

4346.1 

4752.8 

2.70 

32  48  09.81 

79  46  12.61 

90  19  21  Venning . 

270  17  39 

4936.2 

5398. 1 

3  07 

150  47  52  HamlinT . 

..I  3304721 

3095.7 

3385.4 

lw 

Fuller . 

32  51  05  84 

79  45  44  62 

..  167  38  43 

5471  1 

5983.0 

3  40 

39  27  09  Hamlin . 

..  219  26  22 

3522.7' 

r  3852.3 

2.19 

Roberts,  (2) . . . 

32  49  43.58 

79  43  14.28 

122  57  42  Fuller . 

302  56  20 

4658.5  ! 

5094.5 

2.89 

88  16  52  Hamlin . 

.  J  268  14  43 

6151.0  | 

6726.5 

3.82 

Toomer . . 

32  52  21.74 

79  43  59.78 

44  28  30  Hamlin . . 

..  224  26  47 

7086.8 

7749.9 

4.40 

49  23  13  Fuller . . 

229  22  16 

3590.7 

3926.7 

2.23 

Capers . 

32  51  33.28 

79  42  11.50 

81  20  34  Fuller . 

..  261  18  39 

5604.8 

6129.2 

3.48 

25  47  21  Roberts,  (2) . 

. .  205  46  47 

3752.7 

4103  8 

2.33 

Pole  on  Moultrie  House. . 

32  45  28.55 

79  50  51.88 

205  00  00  Venning . . 

..  25  00  49 

5510.1 

6025.7 

3.42 

| 

106  58  48  Circular  Church . 

286  56  13 

7813.2 

8544.3 

4.85 

Sullivan’s  Island,  back  beacon.. 

32  45  39.95 

79  51  11.94 

211  32  59  Venning . 

31  33  58 

5448.2 

5958.0 

3.38 

106  31  22  Circular  Church . 

285  28  58 

7213.1  i 

7888.0 

4.48 

Cator’s  Landing,  (pole) . 

32  49  02.76 

79  47  46.60 

57  13  10  Venning . 

..  237  12  18 

2963.2 

3240.5 

1.84 

221  05  09  Hamlin . . 

..  41  05  28 

1420.9 

1553.8  1 

0.88 

Catholic  Church  spire,  Broad 

32  46  33.15 

79  55  50.75 

272  10  04  Breach  Inlet . 

..  92  13  55 

11135.3 

12177.2 

6.92 

street. 

294  55  31  Fort  Sumpter,  (2)..., 

114  57  28 

6206.4 

6  <87. 1 

3.86 

Dewees . 

32  50  22.57 

79  42  06.20 

141  11  42  Toomer  . 

321  10  40 

4710.9 

5151.7 

2.93 

176  22  52  Capers . 

. .  1  356  22  49  I 

2182.5 

2386.7  ! 

1.35 

*  The  positions  on  Winyah  Bay,  printed  in  the  report  of  1855,  require  the  corrections :  —  0".60  in  latitude,  and  -f  08".281n  longitude. 
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Name  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  station— 

Back  azimuth. 

Distance. 

Distance. 

Distance. 

•  /  // 

•  /  it 

•  /  // 

•  /  n 

Metres. 

Yards. 

Miles. 

jftat  . . . . . 

83  50  46.77 

79  41  93.91 

125  50  14 

Toomer....  . . 

305  48  49 

4997.6 

5465.9 

3.10 

139  11  90 

Capers . . 

319  10  44 

1893.0 

9070.1 

1.18 

as  51  01.16 

79  40  56.10 

56  23  03 

Roberts,  (2) . 

936  21  48 

4314.9 

4718.6 

9.68 

cfaro 

117  98  52 

Toomer......... . 

997  27  12 

5381.4 

5884.9  | 

3.34 

Bar  . . 

as  49  15.99 

79  41  40.93 

162  24  30 

Dewees . . . 

343  94  16  1 

2174.0 

9377.4 

1.35 

188  55  35 

Kiel . 

8  55  44 

9852.4 

3119.3 

1.77 

as  48  39.93 

79  49  49.01 

161  98  95 

Roberts,  (2) . 

341  28  11 

9067. 8 

9961.3 

1.98 

238  94  03 

Bar....'.'. . 

58  94  40 

9078:9 

9973.4 

1.99 

as  54  54.65 

79  40  43.79 

90  11  55 

Capers . 

200  ]1  08 

6609.0 

7227.4 

4.11 

47  15  41 

Toomer . 

227  13  54 

69J8.6 

7587.7 

4.31 

33  53  00.96 

79  39  09.90 

143  19  35 

Humphries... . . 

393  11  40 

4373.6 

4782.8 

9.71 

61  09  52 

Gapers . 

941  08  10 

5596.9 

6190.6 

3.48 

39  57  01 .95 

79  38  36.98 

5  11  14 

Jamie . 

18S  11  00 

7453.7 

8151.1 

4.63 

40  01  43 

Humphries . 

990  00  34 

5119.9 

5509.0 

3.18 

. . 

39  55  17.69 

79  36  03.99 

47  50  57 

Jamie . 

227  49  20 

6974.6 

6861.7 

3.90 

128  56  26 

Wagner,  (9) . 

308  55  03 

5110.6 

5588.6 

3.17 

33  00  94.69 

79  34  35.73 

13  37  18 

Middle . 

193  36  30 

9797.6 

10637.8 

6.04 

45  06  40 

Wagner,  (2) . . 

925  04  28 

8843.9 

9670.7 

5.49 

nimt  falmwt . . 

39  57  19.89 

79  33  28.48 

48  42  58 

Middle . 

298  41  34 

5373.6 

f  876.4 

3.34 

163  32  30 

Owendaw . 

343  31  53 

6160.6 

6737.0 

3.83 

33  03  16.95 

79  30  56.30 

19  96  44 

Bird  Inland  . . .  ........ 

199  95  91 

11871.3 

12989.1 

7.37 

47  08  16 

Owendaw . . . 

297  06  16 

7769.7 

8496.7 

4.83 

39  59  41.89 

79  29  29.09 

99  13  16 

Owendaw . . . 

279  10  25 

8218.7 

9020.5 

5.19 

159  41  00 

Live  Oak . 

339  40  09 

7043.9 

7703.0 

4.38 

33  04  34.98 

79  26  01.81 

99  55  25 

Northeast  Bull . . 

209  53  36 

10418.2 

11393.0 

6.47 

72  94  29 

Live  Oak . 

259  21  49 

8014.2 

8764.1 

4.99 

33  01  04.97 

79  22  13.30 

106  38  02 

986  S3  17 

14159.3 

15484.2 

8.80 

137  31  01 

Jeremy . 

317  98  57 

8774.5 

9505.5 

5.45 

NsIIW.tt-  ».-»  . 

33  03  93.94 

79  26  14.44 

44  16  55 

994  15  13 

6974.0 

7696.5 

4.33 

184  38  25 

Jeremy . 

4  38  39 

4050.0 

4490.0 

9.59 

. . 

33  07  58.01 

79  20  47.03 

9  58  49 

Cape  Roman,  old  light-  • 

189  58  09 

19918.3 

14197.1 

8.03 

59  33  35 

Jeremy . 

939  30  43 

10281.5 

1 1243. 5 

6.39 

33  05  57.78 

79  19  25.44 

76  05  35 

Jeremy ...  _ ........ 

256  01  59 

10589.6 

11580.5 

6.58 

150  16  39 

Blake . 

330  15  54 

4964.7 

4663.7 

9.65 

Cedar  Island,  1857 . 

33  07  55.79 

79  14  51.60 

49  11  24 

Gape  Roman,  old  light. . 

222  07  23 

17067.6 

18664.6 

10.60 

69  55  10 

Murphy . . . 

944  59  41 

7974.2 

8790.3 

4  95 

33  10  97.98 

79  18  38.87 

35  43  05 

Blake . 

915  41  55 

5689.6 

6229.0 

3.53 

308  31  16 

Gedar  Island,  1857 . 

198  33  20 

7598.5 

8239.9 

4.68 

fhn#  t9\  . . 

33  01  56.99 

79  20  32.73 

1 19  49  29 

Jeremy.... ...  . . 

299  46  99 

9836.9 

10757.3 

6.11 

193  il  51 

Murphy . 

13  19  28 

7640.9 

8355.8 

4.75 

Lowndes. « «  .»••••••••••••••••• 

33  11  47.51 

79  13  36.04 

15  20  12 

Cedar  Island,  1857 . 

195  19  31 

7403.8 

8096.6 

4.69 

72  40  42 

Rutledge . 

252  37  56 

8917.3 

8986.2 

5.10 

MfConvfijr.... .  ....... 

33  10  14.94 

79  19  19.61 

42  43  03 

Cedar  Island,  1857 . 

299  40  41 

5806.5 

6349.8 

3.61 

V 

92  29  49 

Rutledge . . . 

272  26  22 

9914.0 

3186.7 

1.81 

ftraith  Rioji  (S>\ _ _  _ _ ....... 

33  19  33.44 

79  11  57.67 

7  32  49 

McConvey . . . 

187  39  37 

4395.4 

4730.1 

9.69 

60  57  31 

Lowndes . 

240  56  37 

9914.0 

3186.7 

1.81 

Gibbs....  . 

39  53  50.13 

79  36  30.09 

106  48  21 

Humphries  . . . 

986  46  09 

6884.1 

7528.2 

4.98 

69  07  91 

Jamie . 

249  05  58 

4950.6 

4648.3 

9.64 

Vlflall** Landina .  ...... 

39  59  13.31 

79  40  55.55 

183  39  17 

Humphries . . 

3  39  93 

4979.4 

5445.3 

3.09 

243  29  09 

Jamie. . 

63  23  10 

3975.1 

3581. 5 

9.03 

single  Palmetto. r T - .t -**-....» . 

39  59  59.18 

79  41  55.16 

266  31  53 

Jamie.... _ ......... 

86  33  97 

4485.4 

4905.1 

2.79 

9  54  47 

Gapers . 

189  54  38 

2467.0 

2697.8 

1.53 

SA«n|i«  ■nulhWMt  hue. ...... 

39  59  50.01 

79  38  42.05 

140  32  19 

Humphries... . T . . . . .... 

390  31  13 

4973.6 

5439.0 

3.09 

180  58  25 

Wagner,  (2) . . 

0  58  28 

7761.7 

8487.9 

4.89 

Johnnie  - ..... ...... ............ 

39  51  38.98 

79  39  37.89 

199  48  49  i 

Jamie . 

19  49  08 

9683.9 

2935.0 

1.67 

930  29  08  j 

Gibbs . *. . 

50  23  50 

6336.1 

6998.9 

3.94 

Bruce .... .... ...... .... .... .... 

39  54  18.00 

79  34  18.93 

59  26  51 

Johnnie . . 

939  93  58 

9699.2 

10530.2 

5.96 

79  11  34 

Jamie . 

959  09  00 

7759.0 

8477.4 

4.89 

Viiwl^fhorat  ....  .iti .... 

39  57  90.07 

79  36  35.89 

972  36  49 

Bird  Island . 

99  38  31 

4879.0 

5397.9 

3.03 

80  19  55 

Wagner,  (1) . 

260  11  49 

3202.3 

3501  0 

1.99 

Chimney  on  west  end  of  small 

39  58  46.40 

79  37  18.84 

995  49  59 

Bird  Island..... . 

115  44  57 

6639.9 

7961.9 

4.13 

boose. 

343  09  21 

Middle . 

163  10  09 

•717.1 

7345.6 

4.17 
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■Section  V. — Charleston  Harbor  to  Winy  ah  Bay.  Sketch  E,  No.  16. 


Name  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  station — 

Back  azimath. 

Distance. 

Distance. 

Distance. 

•  /  n 

•  /  n 

®  i  ii 

•  i  ii 

Metre*. 

Varih. 

Mi'es. 

Dr.  Jewey’s  House,  cliimney.... 

32  56  22.27 

79  39  17.21 

291  35  43 

Middle . 

111  37  28 

54U0.7 

5906.0 

3.35 

356  34  04 

Jamie  . . 

176  34  12 

6212.1 

6793.4 

3.86 

32  50  02,47 

79  41  59.72 

173  45  41 

£53  45  35 

2813.1 

3076  3 

1.75 

341  25  15 

Bar . 

161  25  35 

1532.3 

1675.7 

0.95 

32  52  34.62 

79  43  54.32 

305  14  55 

125  15  51 

3273.3 

3579.6 

2  03 

19  39  48 

Toomer . .  .... 

199  39  45 

421.4 

460.8 

0.26 

32  52  47.10 

79  45  07.45 

296  25  17 

Capers . 

116  26  52 

5108.0 

5586.0 

3.17 

293  56  09 

Toomer . 

113  56  46 

1924.5 

2104.6 

1.19 

32  51  28.70 

79  42  28.75 

252  32  01 

72  32  10 

470.3 

514.3 

0  29 

307  26  59 

Neil . 

127  27  34 

2123.7 

2322.4 

1.32 

Dead  Tree  on  east  end  of  Ham- 

32  49  24.29 

79  45  49.40 

261  36  54 

Roberts,  (2) . 

81  38  18 

4077  6 

4459.1 

2.53 

mock. 

67  45  24 

Venning . 

247  43  28 

5985.4 

6545.5 

3.72 

32  50  05.39 

79  44  42.90 

235  28  22 

Capers . 

55  29  44 

4777.6 

5224  6 

2  97 

286  J4  37 

Roberts,  (2) . 

106  15  25 

2400.4 

2625.0 

1.49 

32  50  20  51 

79  42  05.41 

162  01  36 

Dewees . 

342  01  36 

66.8 

73.0 

0.04 

32  47  21.43 

79  49  25.91 

253  28  45 

Goat  Island . 

73  30  30 

5244  9 

5735.6 

3  26 

46  55  19 

Fort  Sumpter,  (2) . 

226  53  48 

6008.4 

6570.6 

3^73 

Theodore  Wagner’s  House,  centre 

32  48  40.42 

79  49  19.40 

280  58  11 

Gnat  Island . 

100  59  52 

4949.6 

5412.7 

3.07 

347  45  21 

Breach  Inlet . 

167  45  41 

4449.1 

4865.4 

2.76 

Hamlin’s  Old  House,  centre  .... 

32  49  45.92 

79  47  14.11 

331  37  03 

Goat  Island . 

151  37  37 

3365.0 

3679.9 

2.09 

310  57  11 

ILunlin . . 

160  57  13 

273.4 

299.0 

0.17 

Figure  Head,  Caper’s  island  .... 

32  51  14.74 

79  41  40.38 

333  33  19 

Neil  . . 

153  33  28 

962.0 

1052.0 

0.60 

22  40  18 

Dewees . 

202  40  U4 

1741.4 

1904.3 

1.08 

Legare’s  House, west  chimney.. 

32  51  28.82 

79  42  01.75 

322  46  27 

Neil . 

142  46  48 

1626.5 

1778.7 

1.01 

3  14  38 

Dewees . 

183  14  36 

2043. y 

2235.1 

1.27 

32  49  37.71 

79  42  02.84 

205  27  07 

Neil . 

25  27  28 

2355.8 

2576  2 

1  46 

34  01  15 

Point . 

214  00  50 

2146.9 

2347^8 

1.33 

Rafe . 

32  48  51.64 

79  42  58.30 

250  05  37 

Bar . 

70  06  19 

2140.1 

2310.3 

1.33 

326  10  43 

Point . 

146  10  48 

434.1 

474.7 

0.27 

Brown  . . 7TT _ _ 

33  13  37.39 

79  13  25.96 

310  44  53 

^  South  Base,  (2) . 

130  45  41 

3017.7  1 

3300  1 

1 .87 

4  24  39 

Lowndes . 1 

184  24  33 

3395.0  1 

3712  7 

2!  11 

Hjdrngrnphjp  Signal  T  T  , 

33  10  07.51 

79  12  18.25 

170  21  50 

McConvey . 

350  21  49 

210.2 

229.9 

0. 13 

Hydrographic  Sigpal  , . . . 

33  11  59  67 

79  11  56.03 

81  46  30 

1 

l  Lowndes . 

261  45  35 

2617.0 

2861 .9 

1 .63 

177  39  41 

South  Base,  (2) . 

357  39  40 

1041.0  , 

1138.4 

0^65 

Ford’s  Chimney  Ilt . . , . 

33  10  46.80 

79  13  27.65 

215  20  11 

!  South  Base,  (2) . 

35  21  00 

4028.3  ; 

4405.2 

2.50 

85  54  24 

1  Rutledge . 

265  51  31 

8082  8 

8839.1 

5^02 

1  ,ow nd as V  Mill  .r..t . . 

33  11  54.51 

79  14  04.96 

286  03  27 

!  Lowndes . 

106  03  43 

779.6 

852.5 

0.48 

9  19  56 

Cedar  Island,  1857  . 

189  19  31 

7454.5 

8152.0 

4.63 

Bam 

33  11  16.76 

79  15  06.73 

248  00  59 

i  Lowndes . 

68  01  58 

2532.9 

2769  9 

1 .57 

74  42  57 

Rutledge . 

254  41  01 

5690.8 

6229.8 

3!  54 

Lucas’s  Mill..... . 

33  07  57.26 

1  79  16  28.81 

212  14  31 

Lowndes . . 

32  16  05 

8387.2 

9172.0  ' 

5.21 

144  02  20 

Rutledge . 

324  01  09 

5736. 8 

6273.6 

3.56 

Ford  . 

33  08  55.25 

1  79  13  51.56 

40  19  00 

Cedar  Island,  1857  . 

220  18  27 

2405.1 

2630.1 

1.49 

111  00  59 

Rutledge . 

290  58  22 

7973.2 

8719.2 

4.95 

pn|i»  t  . 

33  10  26.40 

79  16  34.3*1 

303  38  25 

Ford . 

123  39  54 

1  5066  5 

5540.6 

3.15 

| 

90  52  42 

1  Rutledge . 

270  51  34 

! 

1  3226.5 

3528.4 

2.00 

nnlnor).  Mill  rhimnpv 

33  11  44.08 

79  17  15.58 

268  54  55 

Lowndes . 

88  56  55 

5685  9 

6217.9 

3  53 

42  37  10 

Rutledge . 

,  222  36  24 

3185.9 

3484.0 

ll98 

Fanny  Meade,  chimney  of  Rice 

33  09  11.78 

79  18  36.82 

291  51  14 

i  Cedar  Island,  1857 . 

111  53  17 

1  6289.1 

6877.6 

3.91 

Mill. 

56  02  45 

Blake  .  . . 

236  01  34 

|  4068.4 

4449.1 

2.53 

Irnivpr  Mill  . . . 

33  08  43.72 

79  20  29.91 

279  32  57 

Cedar  Island,  1857  . 

99  36  02 

i  8891.8 

9723.8 

5.52 

1  221  50  32 

Rutledge . 

41  51  33 

4311.7 

4715.1 

2^68 

f Inner  Mill 

33  08  51.80 

79  20  42  63 

3  56  44 

Blnke  . . 

183  56  42 

1661.2 

1816  6 

1 .03 

339  31  38 

Murphy . 

159  32  20 

5721.8 

6257.2 

3^55 

Sant 

33  06  39.63 

79  17  05.49 

70  27  14 

Murphy . 

1  250  25  58 

3850.4  ! 

4210.7 

2  39 

235  57  23 

,  Cedur  Island,  1857 . 

55  58  36 

4167.9 

4579.8 

2  60 

Horn 

33  04  40.84 

79  21  21.18 

188  17  55 

Blake . 

i  8  17  36 

6137.9 

67IQ.2 

3.81 

11  29  36 

Cape  Roman,  old  light  . 

191  29  08 

6785.5 

7420.4 

4^21 

Cape  Roman,  new  light . 

33  01  06.58 

79  22  11.88 

137  07  14 

1  Jeremy . 

317  05  08 

8762.6 

9582  5 

5.44 

189  50  31 

1  Blake  .  . . 

i  9  51  17 

12863  5 

14067.1 

7.99 
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Section  V. — Charleston  Harbor  to  Winyah  Bay.  Sketch  E,  No.  16. 


Name  of  station. 

Latitude. 

Longitude. 

1 

Azimuth. 

! 

To  station— 

Back  azimuth 

l 

!  Oistaooe. 

Distance. 

1 

Distance. 

1 

•  i  // 

•  /  // 

•  /  // 

•  /  // 

Metres. 

Fords 

Miles. 

Ormond  Hall,  west  chimney  of 

33  07  04.26 

79  93  18.05 

947  03  50 

Blake . 

67  05  13 

4250.2 

4647  9 

2.64 

boose. 

288  44  22 

Murphy . 

108  46  29 

6368.4 

6964.3 

3.M 

Ormond  Hall,  west  apex  of  bam. 

33  07  05.04 

79  33  18.83 

947  27  57 

Blake . 

67  99  90 

42X.5 

4658.1 

9.65 

288  53  04 

Murphy  . . . . 

106  55  11 

6395.3 

6993.7 

3.97 

Ohimney  near  Rice  Mill,  with  red 

33  09  43.42 

79  90  44.88 

0  58  35 

Blake  .  . 

180  58  34 

3947  8 

3551.7 

9.99 

roof,  (Indian  Hill.) 

343  29  38 

Murphy . 

163  X  91 

7249.2 

7927.5 

4.X 

33  00  91 .59 

79  95  47.70 

77  35  40 

N.  E.  Bull . 

957  33  44 

5696  1 

6999.1 

3.54 

177  18  58 

Jeremy.... . 

357  18  50 

7814.3 

8545.5 

4.85 

33  00  38.67 

79  97  98.04 

59  93  07 

N.  E.  Bull . 

939  99  06 

3437.9 

375Q. 6 

9.14 

! 

131  56  55 

Live  Oak . 

311  55  01 

7263.7 

7943.3 

4.al 

Foley  with  white  flag . . 

33  08  98.39 

101  47  41 

Live  Oak . 

981  45  19 

7984.9 

79X.9 

4.49 

|  79  96  93.06 

188  16  16 

Jeremy . . . 

8  16  98 

3940.6 

4309.3 

9.45 

Old  Hill . 

33  01  36.08 

79  22  17.58 

353  22  42 

Cape  Roman,  old  light.. 

173  99  44 

964.3 

1054.5 

0.60 

72  18  37 

N.  8.  Bull . 

959  14  46 

11564.0 

12646.0 

7.18 

33  09  53.40  1 

1  79  19  54.06 

354  09  48 

Murphy . 

174  10  04 

7295.8 

7978.5 

4.51 

13  31  00 

Cape  ifoman,  old  light. . 

192  99  44 

16673.2 

18233.3 

10.X 

Sooth  West  Cape . 

33  00  44.01 

79  90  36.46 

104  25  16 

Cap«  Roman,  old  light. . 

984  94  93 

9594.7 

9837.5 

1  61 

1 

190  47  08 

Murphy . 

10  47  47 

9839.4 

, 

10790.1  | 

6.11 

North  West  Cape . 

33  03  18.15  1 

79  21  19  77 

18  42  37 

Cape  Roman,  old  light. . 

196  49  08 

43X.8 

j  4736.0 

9.69 

911  04  50 

Murphy . . . 

31  05  59 

5749.0 

6979.3 

3.57 

White  over  Blue  Flag  in  marsh . . 

33  03  05.94 

79  95  44.58 

304  11  97 

Cape  Roman,  old  light. . 

194  13  99 

6698  3 

7948.5 

4.19 

I 

92  16  21 

Live  Oak . 

972  13  31 

8092.6 

8849.8 

5.03 

Eddie . 

33  01  06.88 

79  29  20.14 

147  57  24 

Live  Oak . 

397  56  39 

4701.8 

5141.7 

9.99 

1  04  19 

N.  E.  Bull . 

181  04  11 

9090.7 

9865.9 

1.63 

33  00  95.49 

79  34  43.70 

277  24  51 

O  wend  aw . 

97  94  65 

906.4 

997.9 

0.13 

33  09  21  30 

79  30  31  91 

159  39  58 

Live  Oak . 

339  99  45 

1807.1 

1976.9 

1.19 

339  43  53 

N.  E.  Bull . 

159  44  3l 

5236.8 

5796.8 

3.95 

Marsh . 

33  00  58.83 

79  X  48.99 

177  25  54 

Live  Oak . 

3"»7  25  X 

4937.5 

4634.0 

9.63 

316  24  59 

N.  E.  Bull . 

IX  95  46 

3274.5 

3560.9 

9.03 

Bull’s  Island  Light . 

39  55  18  34 

79  33  43.65 

171  50  48 

Owendaw . 

351  X  90 

9531.0 

10499.8 

5.X 

219  54  50 

N.  E.  Bull . 

X  57  19 

10584.5 

j  11574.2 

6.X 

Charlie . 

33  01  94.00 

79  39  51 .60 

55  54  45 

Owendaw . 

235  53  48 

3263.3 

3568.6 

9.03 

220  51  18 

Live  Oak . . . 

40  X  91 

4572.1 

4999.9 

2.84 

Petrel  Bank  . . . . 

39  59  12.06 

79  39  38.15 

19  35  94 

Bird  Island . 

199  34  57 

3898.6 

4963.4 

2.42 

126  13  20 

Owondaw . 

306  12  16 

3782.9 

41X9 

2.X 

West  Chimney  of  house  on  main . 

33  09  01.59 

79  34  12.74 

352  38  18 

Bird  Island. . . . 

179  38  42 

8968.7 

9007.9 

5.57 

11  17  43 

Owendaw  . . 

191  17  31 

3046.0 

3331.0 

1.89 

Rummer- house,  east  apex _ t _ 

39  55  19.81 

79  33  38.00 

170  55  58 

Owendaw . . 

3X  55  97 

9X7.8 

10397.4 

5.91 

184  03  51 

Bird  Island . 

4  03  X 

3490.0 

3816.6 

9.17 

Mink  Point. . .... 

33  57  50.88 

79  37  59.89 

228  19  19 

Owendaw . 

48  14  03 

7107.4 

7779.4 

4.49 

2  9  25  27 

Bird  Island . 

99  27  X 

7144.8 

7813.3 

4.44 

Shell  Signal . 

33  55  41.09 

79  39  39.61 

222  04  32 

Owendaw  . . . 

1  42  07  18 

11770.4  1 

19871.8 

7.31 

213  08  32 

Wagner,  (2) . 

33  09  06 

9974.6  j 

32X9 

1.6S 

Wagner.  . . 

39  57  09.39 

79  38  37.40 

308  57  31 

Middle . 

1  128  58  54 

5197.6  ; 

5607.4 

3.19 

5  05  39 

Jamie . 

185  05  25 

7466.2  | 

8164.8 

4.64 

Alexander. ,  t T  T  _ . 

39  58  03.93 

79  36  04.41 

64  30  03 

Wagner,  (1) . 

244  28  40 

4401.4 

4813.9 

2.74 

207  58  57 

Owendaw . 

97  X  45 

4X7.5  I 

5366.7 

3.05 

North  Wind . 

32  53  41.26 

79  39  40.52 

144  00  27 

Humphries . 

323  59  S3 

9794.4 

30*5.8 

1.74 

194  49  25 

Wagner,  (I) . 

14  49  X 

6409.0 

7006.7 

3.X 

fnrf  Pninf.  1Ilttt.T . TT _ 

32  55  30.54 

79  35  47.44 

47  14  46 

Middle . 

927  14  37 

582.8 

637.3 

O.X 

228  52  14 

Bird  Island . 

48  S3  29 

4791.2 

5839.5 

9.X 

Post  With  ft  mss  ip  wn^pr  . . . 

32  55  58.71 

79  35  20.5 4 

231  52  56 

Bird  Island . 

51  53  57 

3699.5 

4045.7 

2.X 

41  43  43 

Middle . 

,  221  43  19 

1692.3 

18X.6 

1.05 

Caswell .........  ...  .......... 

33  56  21. C2 

79  36  43.75 

252  31  19 

!  Bird  Island . . 

72  33  05 

5316.6 

5814.1 

3.X 

332  03  10 

Middle . 

i  IX  03  32 

2208.3  j 

9414.9 

1.37 

DmaH  TraA  _ _ ......  ...... 

32  54  59.43 

79  37  28.02 

255  33  18 

Middle . 

1  75  34  04 

22X.3 

9467.4 

1.40 

34  03  13 

■  Jamie . 

214  02  22 

4404.3 

4816.4 

2.74 

Chimney  without  house ......  . . 

32  55  55.31 

78  39  33.48 

215  33  47 

!  Wngner,  (2)  ....... .... 

35  34  18 

2593  2  ! 

97X.3 

1.57 

2  2  00  02 

1  Middle . 

,  102  01  X 

5566.0  i 

6066.8 

3.46 

Family  Hydrographic  Signal . 

32  55  47.32 

79  34  43.25 

108  21  18 

Caswell . 

288  20  13 

3297.9  i 

3606  5 

2  05 

110  50  07 

Wagner,  (1) . 

290  48  00 

6506.5  | 

7115.3 

4.04 
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UNITED  STATES  COAST  SURVEY.— GEOGRAPHICAL  POSITIONS. 
Section  VI. — St.  Mary’s  river.  St.  Mary’s  towards  Cedar  Keys.  Sketch  E,  No.  20. 


Name  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  station — 

Back  azimuth. 

Distance. 

Distant*  . 

Distance. 

Tiger  Island  Base,  south  end.... 

Tiger  Island  Base,  north  end.... 

•  /  II 

30  41  42.21 

30  42  30.20 

•  i  n 

81  28  22.70 

•  i  n 

•  i  n 

Me  tret. 

Yards. 

Miles. 

81  28  48.08 

335  26  25 

South  Base . . . 

155  26  38 

1624.7 

1778.7 

1.01 

Cumberland . 

30  43  23.19 

81  27  41.47 

19  26  20 
47  22  12 

South  Base . 

North  Base . 

199  25  59 
227  21  38 

3297  2 
2408.8 

3605  7 
2634.2 

2.05 

1.50 

Point  Peter . 

30  43  38.24 

81  30  37.11 

314  57  54 
275  39  02 

134  59  03 
95  40  32 

5054.8 

4695.2 

5527.8 

5134.5 

3.14 

2.92 

Cumberland . 

Fernandina,  geodetic  station  . ... 

30  40  35.24 

81  27  42.78 

180  23  12 
140  33  07 

Cumberland . 

Point  Peter . 

0  23  13 
320  31  38 

5171.7 

7298.5 

5655.0 

7981.4 

3.21 

4.53 

Fernandina,  astronomical  station . 

30  40  17.57 

81  27  42.78 

179  59  57 

Fernandina,  geodetic 
station. 

359  59  57 

544.1 

595.0 

0.31 

Martin’s  Island . 

30  41  15.45 

81  30  58.77 

233  08  36 

Cumberland . 

53  10  17 

6559.7 

4434.3 

7173  5 
4849.2 

4.08 

187  28  04 

Point  Peter . 

7  28  15 

2.76 

McLure . 

30  40  55.94 

81  26  53.69 

95  16  45 
164  20  27 

275  14  40 
344  20  02 

6549  9 
4708.9 

7162.8 

5149.5 

4.07 

2.93 

Cumberland . 

Rose’s  Bluff . 

30  42  43.58 

81  35  00.93 

292  49  18 

112  51  22 

6991 .5 

7645.7 

7892.7 

4.34 

256  29  47 

Point  Peter . 

76  32  02 

7217.4 

4.48 

Sand  Hill, (I) . 

50  42  18.14 

81  27  01.50 

152  02  20 

97  28  14 

Cumberland.....  ... 
North  Base . . 

339  02  00 
277  27  20 

2267.8 

3800.1 

2480  0 
3127.7 

1.41 

1.78 

Sand  Hill,  (2) . 

30  42  11.34 

81  27  29.61 

171  53  09 

3M  53  03 

22  4  8 

2443  9 

1.99 

1.35 

105  33  20 

North  Base . 

285  32  40 

2167.2 

2370.0 

Dufour . 

30  43  14.70 

81  32  55.59 

319  44  39 

Martin’s  I-land . 

139  45  39 

4810.8 

5260.9 

2.99 

73  58  29 

Rose’s  Bluff . 

253  57  25 

3469.3 

3793.9 

2  16 

Tiger  Island,  pine . 

30  42  13.14 

81  28  37.67 

152  12  03 

North  B  ise . 

332  11  57 

594.0 

649.6 

0.37 

271  45  06 

Sand  Hill,  (2) . 

91  45  40 

1811.7 

1981.2 

1.12 

S.  E.  Point,  Cumberland,  white 
Bag  in  tree. 

30  43  06.30 

81  27  57.59 

336  15  28 

50  23  55 

Sand  Hill,  (2) . 

North  Base . 

156  15  42 
230  23  29 

1848.9 
1743  5 

2021.9 

1906.6 

1.15 

1.08 

Cumberland,  black  Bag  in  tree.. 

30  43  27.56 

81  28  20.25 

22  44  57 
330  08  31 

North  B  ise  . . . 

Sand  Hill,  (2) . 

202  44  43 
150  08  57 

1914.9 

2706.2 

2094.1 

2959.4 

1.19 

1.68 

No.  5,  (T.  R.) . 

30  41  44.49 

81  28  07.71 

142  39  20 

North  Base  . . 

322  38  59 

1770.8 

1936.5 

1. 10 

230  47  51 

Sand  Hill,  (2) . 

50  48  11 

1308.1 

1430.5 

0.8L 

Tiger  Island,  white  Bag  in  tree.. 

30  41  14.83 

81  27  47.67 

132  07  54 
195  26  10 

South  Ba-e  . 

Sami  Hill,  (2) . 

312  07  36 

15  26  20 

1257.2 

1805.0 

1374  8 
1973.9 

0.78 

1.12 

Pilot  Lookout . 

30  41  24.28 

81  27  07.04 

105  20  21 

South  Rase  . I 

285  19  42 

2087.9 

2283.3 

1.30 

157  29  C3 

Sand  Hill,  (2) . 

337  28  51 

1568.5 

1715  3 

0.97 

No.  2,  (T.  R.) . 

30  41  02.52 

81  27  49.28 

143  57  41 
277  47  20 

South  Rnne . 

32 3  57  24 

1511.6 

1653.0 

0.94 

McLure . 

97  47  48 

1493.3 

1633.0 

0.93 

Yellow  Bluff,  white  Bag . 

30  40  36.13 

81  27  40.07 

150  51  38 

South  Base . 

330  51  16 

2329.6 

2547  6 

1.45 

243  42  08 

McLure . 

63  42  32 

1376.9 

1505.7 

0.85 

Yellow  Bluff,  north  gable  end  of 
hotel. 

30  40  24.63 

81  27  39  00 

231  21  17 
106  24  53 

McLure .  1 

Martin’s  Island . 

51  21  40 
286  23  11 

1544.0 

5542.1 

1688.5 

60(i0.7 

0  96 
3.44 

Amelia  Light  house . 

30  40  22.94 

81  26  27.04 

102  37  23 
160  22  08 

Martin’s  Island . 

282  35  04 

7410  3 

8103.7 

6414.5 

4  60 

Cumberland . ' 

340  21  30 

5893.1 

3.66 

No.  8,  (A.) . 

30  41  28.90 

81  26  04.17 

52  24  55 

16  41  44 

McLure . .  | 

232  2t  30 

1663.3 

1818.9 

1 .03 

Amelia  Light-house.... 

196  41  32 

2120  3 

2318.7 

1.32 

No.  9,  (A.) . 

30  40  34.67 

81  25  55.10 

112  47  41 

171  47  01 

McLure . 

292  47  1 1 

1691.4 

1849.7 

1.05 

No.  8,  (A.) . 

351  46  56 

1687.1 

1845.0 

1.05 

No.  1,  Marsh  island . 

30  44  58.76 

81  29  02.01 

323  56  32 

Cumberland . . . 1 

143  57  13 

3640.1 

3980.7 

2.26 

45  34  37 

Point  Prter . . . 

225  33  48 

3542. 1 

3873.5 

2.20 

Black  Flag,  Marsh  island  . 

30  44  33.91 

81  29  26.36 

307  57  44 

47  39  39 

Cumberland . . 

127  58  38 

3538.9 

3870.0 

2784.0 

2.20 

Point  Peter . 

227  39  03 

2545.8 

1  58 

Black  Flag  in  tree,  ocean  side, 
Amelia. 

30  40  29.71 

81  25  57.20 

118  15  27 
174  11  42 

McLure  . . 

No.  8,  (A.) .  | 

298  14  58 
354  11  38 

1706.9 

1832.0 

1866.6 

2003.4 

1.06 

1.14 

Dungeness .  ,.  ..  . . 

30  44  54.03 

81  28  09.57 

345  01  39 

< Cumberland  . . 

165  01  53 

2894.5 

3165.3 

1.80 

59  15  28 

Point  Peter . ... 

239  14  13 

4566.0 

4993.2 

2.84 

White  and  Black  Ping,  ocean 
side,  Cumberland  sound. 

30  45  31.76 

81  29  18.69 

30  49  35 
351  42  41 

Point  Peter . 

North  Base  . . . 

*  210  48  56 

171  43  00 

4070.4 

5619.5 

4451.3 

6178.1 

2.53 
3  51 

White  Flag,  mouth  of  St.  Mary’s 
river. 

30  43  18.36 

81  29  58  29 

23  02  24 
120  39  58 

Martin’s  Inland, . 

Point  Peter . 

203  01  53 
300  39  38 

4112  6 
1200.4 

4497.4 

1312.7 

2.55 

0.74 

Black  Flag  on  Jolly  river. . . . 

30  42  31.38  | 

81  30  03.86 

32  00  18 

Martin’s  Island . 

2! I  59  50 

2757  3 

3015.3 

1.71 

156  45  00 

Point  Peter . 

1  336  44  43 

2240.6 

2450.2 

1.39 

33 
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Section  VI. — St.  Mary's  river.  St.  Mary's  towards  Cedar  Keys.  Skrt<  h  E,  No.  20. 


Name  of  station. 

Latitude. 

Longitude. 

Azimuth.  J 

■ 

To  station— 

Back  azimuth 

Distance. 

Distance. 

Distance. 

•  i  u 

•  /  n 

•  /  /*  J 

•  r  / 

Me*  ret. 

Ynrd*. 

Mile t. 

White  Flag  in  tree  in  hammock. 

30  41  46.97 

81  29  40.02 

S>25  36  43 
273  28  96  , 

North  Base . 

South  Base . 

45  37  10 

93  29  05 

1933  9 

9061.3 

21  4  8 
2254.2 

1.20 

1.28 

Woodland's  Island,  dead  tree. . . 

30  41  39  74 

81  28  51.98 

183  21  43 
249  28  33 

North  Base . 

South  Ba-e.... . 

3  21  45 

69  98  48 

1779.5 

832.0 

1938.4 

*9.9 

1.10 

0.52 

Forks  of  Bell's  River,  white  aod 
black  flag. 

30  41  18.45 

81  99  16.94 

88  03  37 
153  38  47 

Martin's  Island.. . 

Point  Peter . 

968  09  45 
333  38  06 

971!  7 

4804  1 

9965  4 

5253.6 

1.68 

2.98 

Mouth  of  Cell's  Biver,  red  flag. 

30  40  19.41 

81  98  15.60 

111  40  51 

175  45  32 

Martin's  Island.. . 

South  Base . 

991  39  98 
355  45  98 

4672.9 
95*  5 

5U0.1 

2795.7 

9.90 

1.59 

Amelia  River,  red,  white,  and 
black  flag. 

30  39  53.30 

81  99  00  35 

128  45  20 
196  37  39 

Martin's  Island . 

South  Base . 

>8  44  20 

16  37  58 

4041.6 
3500  2 

4419.8 

3897.7 

9.51 

2.17 

Bell's  River,  black,  white,  and 
red  flag. 

30  40  98.33 

81  30  90.40 

144  59  23 
234  00  05 

Martin’s  Inland . 

South  Base.... . 

394  59  03 

54  tl  05 

1774.2 

3871.2 

1940.2 

4233.4 

1.10 

9.41 

Black  and  White  Flag  in  Pal¬ 
metto. 

30  41  06.03 

81  30  29.00 

110  06  15 
251  39  04 

Martin’s  Island . 

South  Base . 

990  06  00 

71  40  08 

843  9 
3541.3 

929.9 

3872.7 

0  59 
2.20 

Island  in  Jolly  River,  red  and 
white  flag. 

30  42  07.95 

81  30  58.79 

0  03  28 
123  28  17 

Martin's  Islaud  ....... 

Dufour . . 

180  03  98 
303  97  17 

1616.6 

3797.2 

1767  9 

4‘»75  9 

1.00 

32 

White  Flag  oppoMte  Ninth  Riv*  r 

30  43  90.19 

81  3*.  44.46 

342  26  25 

84  54  15 

Martin’s  Island . 

Dumur . 

162  96  48 
964  53  39 

4028  5 
1900.2 

4405.4 

9078.0 

9.50 

1.18 

North  River,  Ut  mill  chimney. . . 

30  44  05.76 

81  32  16.45 

287  46  45 

107  47  36 
118  29  46 

9775  4 

3035.1 

1.79 

3.50 

338  <9  06 

Martin’s  Island . 

5636.5 

6163  9 

North  River,  2d  mill  chimney. .. 

30  44  19.64 

81  32  19.67 

295  02  34 
339  12  49 

Point  Peter . . 

Martin's  Island . 

115  03  96 
159  13  30 

3011  5 
6066  4 

3293.3 

6634.0 

1.87 

3.77 

Third  Mill,  Hall  k  Temple's.... 

30  44  30.74 

81  39  05.09 

3T4  37  45 
343  38  38 

Point  Peter . 

liar  tin's  Mand . 

124  38  30 
163  39  19 

2°44  2 
6266.7 

3110.3 

6853.1 

1.77 

3.89 

St.  Mary's  Presbyterian  Church 
Spire. 

30  43  30  40 

81  32  46  81 

68  00  22 

25  48  14 

Rose’s  Bluff . 

Dulour . 

947  59  14 
905  48  10 

3848.1 
537  0 

4908  2 
587.2 

9  39 
0.33 

Bum's  Iron  Chimney . . 

30  43  13.01 

81  39  44.86 

257  07  04 
322  02  51 

Point  Peter.... . 

Martin’s  Island. . 

77  08  09 
149  03  45 

3486.1 

4500.5 

3812  3 
5090.0 

9.17 

9.85 

Market-house  Bell  Tower  SUIT. . 

30  43  19.42 

81  39  49.06 

257  13  48 
320  49  19 

Point  Peter . 

,  Martin's  Island . 

77  14  55 
140  50  15 

3599.1 

4645.8 

3935.9 
5060  5 

9.94 

9.89 

Mill  Chimney  in  St.  Mary's . 

30  43  12.79 

81  39  59.97 

258  15  11 
318  23  93 

Point  Peter . 

Marlin's  Island . 

78  16  94 
138  94  95 

3862  6 
4828.8 

4994.0 

5280  6 

9.40 

3.00 

Jolly  River,  black  and  white  flag. 

30  41  55.70 

81  39  13.64 

301  52  36 
155  21  30 

Martin’s  Island . 

Dufour  . . . 

191  53  14 
335  91  09 

9316.3 

9676.5 

2565.8 

2926.9 

1.46 

1.66 

Martin’s  Island, dead  tree....... 

30  41  99.27 

81  31  21.96 

304  35  10 
142  30  15 

Martin’s  Island . 

i  Dufour . 

194  35  99 
322  29  97 

749.3 
4091  9 

819  4 
4474.8 

0.47 

9.54 

North  gable  end  of  Boat-house  . . 

30  40  55.12 

81  31  31.01 

233  53  01 
152  22  02 

Martin's  Island . . 

Dufour . 

53  53  17 
332  91  19 

1069  0 
4851.6 

1161.4 

5305.6 

0.66 

3.01 

Clark's  Chimney . . . . 

30  39  48.98 

81  31  19  71 

191  41  40 
233  18  45 

Marlin's  Island . 

South  Base . . . 

371  43  51 

53  90  15 

1  9741  6 

58'.  3  8 

9996  1 
6493.4 

1.70 

3.65 

Cooper's  Chimney . . . 

30  41  13.25 

81  32  53.39 

268  43  00 
179  06  15 

Marlin's  Island . 

Dufour . 

88  43  58 
359  06  14 

3051.0 

3740.2 

3336.5 

4090.2 

j  1  » 

2.32 

Bell's  River,  white  and  red  flag. . 

30  42  21.75 

81  33  94.72 

297  42  18 
205  25  04 

Martin's  Inland . 

Dufour . 

1 

117  44  32 
25  95  19 

4387.4 

1805.1 

4797.9 

1974.0 

2.73 

1.12 

St-  Mary's  Point,  black  and  red 
flag. 

30  42  38.97 

81  32  07.81 

324  27  27 
130  52  49 

:  Martin’s  Island . 

Dufour . . . 

144  28  02 
310  52  25 

3160.3 

1681.3 

3456.0 

1838.6 

1.96 
|  1.04 

St  Mary’s  River,  black,  white 
and  red  flag. 

30  42  41.11 

81  33  45.78 

300  40  54 
232  13  33 

Martin’s  Island . 

Dufour . 

120  42  19 
52  13  59 

5167.3 
1688  6 

5650.8 
1846  6 

3.21 

1.05 

Rose's  Bluff,  black  and  white 
flag 

30  42  08.18 

81  34  41.95 

255  16  34 
234  05  49 

Martin’s  Island . 

Dufour . 

105  18  28 
54  06  43 

6 ’56  8 
3493.2 

6732.9 

3890.1 

t 

3.83 

2.17 

St-  Mary's  River,  white  and  red 
flag. 

30  43  28.22 

61  34  45.68 

304  05  20 
278  05  08 

Martin’s  Island . 

,  Dufour . 

i 

124  07  16 
98  16  04 

7291.4 

9958.2 

7973.6 

3935.0 

4.53 

1.84 

Rt-  Mary’s  River,  whtfi  flag. ,,,, 

30  43  31.39 

81  34  25.70 

307  13  52 

1 

Martin’s  Island . 

127  15  38 

6916.0 

7563.1 

9681.1 

4.30 

1.59 

282  05  41 

!  Dufour . 

102  06  27 

2451.7 

Dead  Tree,  on  Burwell's  creek.. 

30  44  36  17 

81  34  34.69 

11  23  f4 
313  34  39 

i  Rose's  Bluff . 

j  Dufour . 

191  22  51 
133  35  30 

avw.e 

3638.9 

3867.5 

3979.4 

9  20 
2.26 

Black  and  Red  Flag,  northeast 
point  of  Amelia  island. 

30  42  07.21 

81  26  19.26 

106  40  36 
136  56  09 

Band  Hill,  (1)  . 

Cumberland . . 

286  40  14 
316  55  27 

1173.0 

32C2.7 

1982  8 
3: 02.4 

0.73 

1.93 

Red  Flag,  cast  side  of  Cumber¬ 
land  island. 

30  44  25.98 

81  27  34.14 

5  46  04 

73  12  08  1 

i 

1  Cumberland . 

Point  Peter . 

]&5  45  27 
253  10  35 

1943.5 

5084.1 

2125.3 

5559.8 

1.21 

3.16 

Red  Flag,  on  Cumberland  sound . 

30  44  11.91 

81  28  53.33 

308  07  20 
329  02  08  1 

Cumberland . 

Sand  Hill,  (2) . 

128  07  57 
149  02  51 

2430.0 

4329.6 

2657.4 

4734.7 

1.51 

3.6 
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Section  VI. — St.  Mary’s  river.  St.  Mary’s,  toward  Cedar  Keys.  Sketch  E,  No.  20. 


Name  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  station — 

Back  azimuth. 

Distance. 

Distance 

Distance. 

•  /  n 

•  /  it 

•  /  it 

•  /  n 

Metres. 

Yards. 

Mile t. 

Bird  Nest  Tree . 

SO  44  04.03 

81  30  35.01 

R  M  48 

186  56  35 

•J  C %K 

391  07  06 

South  Base . 

141  08  14 

56u8]5 

6133.3 

3.48 

Red  Flag,  in  hammock,  on  Tiger 

SO  43  09.09 

81  99  99.09 

94  03  93 

Dufour . 

274  01  38 

5508.9 

6024.4 

3.42 

island. 

191  34  99 

Point  Peter . 

301  33  54 

2125.7 

2324.6 

1.32 

Pre van’s  House,  west  chimney.. 

SO  49  05.00 

81  34  18.09 

986  09  30 

Martin’s  Inland  . 

106  04  12 

5517.2 

6033.4 

3.43 

136  08  53 

lone’s  Bluff . 

316  08  31 

1617  ft 

1801.6 

1.02 

White  Flag,  in  tree,  above  Rose’s 

SO  43  03.09 

81  34  59.54 

90  21  24 

Rose’s  Bluff . 

200  91  20 

640.8 

700.7 

0.40 

Bluff. 

963  26  29 

Dufour . 

83  27  22 

3131.9 

3424.9 

l.»ft 

St.  Mary’*,  toward  Cedar  Keys. 

Cooper.. . . . 

SO  41  34.97 

81  34  15.99 

979  56  36 

Femandina  Oeod.  Stat’n. 

99  59  56 

10623.0 

11617.0 

6.60 

936  52  56 

Point  Peter . 

56  54  48 

6949.7 

7600.0 

4.32 

O’Niel . 

30  36  09.69 

61  31  51.03 

218  55  58 

Femandina  Oeod.  8tat’n. 

38  58  04 

10514.3 

11498.1 

6.53 

158  56  54 

Cooper  . 

338  55  41 

10733.4 

11737.7 

6.67 

Braddock . . . 

SO  37  03.48 

81  38  98.54 

218  47  44 

38  49  53 

10728  9 

I 1732  8 

6  67 

278  51  59 

1  O’Niel .  . 

98  55  14  i 

10715^5 

117I8]2 

6.66 

Dunn’s  Creek . . . 

30  31  38.97 

81  36  03.58 

158  52  42 

praHrfnnk  ,  , ,  , 

^  338  51  29  1 

10712.6 

1 *715.0 

6  66 

918  53  42 

O’Niel . 

|  38  55  50 

|  10713^0 

1*715]4 

i  6  M 

Bear  Branch . 

30  39  99.93 

81  49  17.31 

215  48  11 

B'addock  ...  ....... 

35  50  07  ^ 

10114.6 

11389.1  j 

6  47 

278  48  13 

Dunn’s  Creek . | 

98  51  23 

10080.8 

11024]l 

6]26 

Cedir  Creek . 

SO  97  91.97 

81  40  01.36 

218  56  14 

f)nnn*a  CrPAlr  ,  ■  , 

38  58  15 

!  10085.1 

1 1028  8 

6  26 

1 68  54  05 

Bear  Branch . 

338  52  56  ; 

10065] 5 

11007.3 

6.25 

King’s  Road . 

30  98  50.51 

81  47  96.93 

230  46  04 

Reiir  Branch  . _  _  T  _  J 

50  48  41 

10653  2 

11650  0 

6  62 

282  33  52 

Cedar  Creek . I 

|  102  37  38 

12177] 1 

13316.5 

1.51 

Pickett . 

30  99  93.37 

81  44  41.81 

218  54  41 

fVitar  ftrAclr  .  . .  .  , 

38  57  03 

1  11910  3 

13024.7 

7  40 

159  43  40 

King’s  Road . 1 

339  42  16 

127u8]7 

13897]  8 

7]90 

Brandy  Branch . 

30  94  13.78 

81  53  57.70 

230  42  44 

ITingta  Rn«d  ,  , 

50  46  12 

1  13161.5 

14724.4 

8  37 

282  51  55 

Pickett . 

102  56  36 

15223.0 

16647.4 

9.46 

McQin’s  Creek . 

30  17  14.48 

81  50  03.49 

222  03  55 

Pickett . .  ... 

42  06  37 

12815.7 

14014.9 

7  96 

154  09  42 

j  Brandy  Branch . 

334  07  44 

14346.5 

15688]9 

8]91 

Big  Creek . 

30  18  39.14 

89  01  56.88 

231  07  18 

Brnnrly  Branch  T 

51  I 1  20 

16428  2 

17965  4 

in  si 

277  44  12 

McGirt’s  Creek . 

97  50  12 

19239.4  | 

2I039]6 

JU.ll 

11.95 

Padgett . . . 

30  11  05.31 

81  56  97.23 

229  02  47 

McGirt’s  Creek . 

42  06  00 

15313.2 

16746.1 

9.51 

147  47  10 

Big  Creek . 

327  44  24 

16520.0  | 

18065.8 

10.26 

Section  VI. — Cape  Sable  to  Matacumba  Key.  Sketch  No.  21. 


Name  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  station— 

Back  azimuth. 

Distance. 

Distance. 

Distance. 

Cape  Sable  Base,  east  end . 

•  /  // 

25  06  27.92 

•  !  II 

81  00  36.48 

•  i  ii 

•  /  ii 

Metres. 

Yards. 

Mils*. 

Cape  Sable  Base,  west  end.  .... 

25  07  16.04 

81  04  12.10 

249  52  35 

East  Base . 

69  54  07 

6431.5 

7033.3 

4.00 

Oyster  Key . 

25  06  09.45 

80  57  14.09 

126  56  12 

99  56  57 

East  Base  . . . 

West  Base . 

306  54  46 
279  53  59 

7091  4 
11887.7 

7754.9 

13000.0 

4.41 

7.39 

Sandy  Key./. . 

25  02  02.41 

81  00  49.56 

181  46  08 
149  32  58 

East  Bane  . . 

West  Base . 

1  46  14 
329  31  32 

11866.6 

11194.9 

12977.0 

12242.4 

7.37 

6.96 

Man-of-war  Bush . 

25  01  52.68 

80  54  48.73 

80  58  34.89 

152  43  55 

OvKter  K cy . , .TT.  r... 

312  42  53 
271  40  29 

332  10  17 

42  46  56 

8888.5 
10118.8 

8090.1 

9338.6 

9720.2 

11065.6 

8847.1 

10212.4 

5.52 

6.29 

5.03 

5.80 

Schooner  Bank . . . 

24  58  09.86 

91  43  02 

152  11  14 
225  45  20 

Sandy  Key  . 

Sandy  Key . 

Man  of  war  Bush . 

Rabbit  Key . . . 

24  58  46.24 

80  49  36.81 

107  47  02 
123  16  48 

Sandy  Key . 

Man  of- war  bush  ... _ 

287  42  17 
303  14  36 

307  57  19 

19  27  45 

19803.7 

10458.5 

14618.1 

10727.5 

2I6*>6.7 

11437.1 

15985.9 

11731.3 

12  30 
6.50 

9.06 

6.67 

Horseneck  Shoal,  east . 

24  53  17.48 

80  51  44.18 

128  00  12 
199  26  51 

-’chooner  Bank . 

Rabbit  Key . 

Buchanan . . 

94  55  01.53 

80  46  50.08 

145  57  08 

68  48  31 

Rabbit  K<"y  . . 

Horseneck  Shoal,  east.. 

325  55  58 
248  46  27 

8345.4 

8848.5 

9126  3 
9676.5  ] 

5.18 

5.50 

Twin  Keys . . 

24  57  57.22 

80  44  40.99 

100  19  50 

33  48  21 

Rabbit  Key . 

Buchanan . . . . 

280  17  45 
213  47  27 

8426.3 

0504.7 

9214  7 
7113.3 

5.24 

4.04 
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Section  VI. — Cape  Sable  to  Matacumba  key — Florida  reef,  from.  Matacumba  to  Rodriguet.  Sketch  No.  21. 


Name  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  station — 

Back  Azimuth 

Distance. 

Distance. 

Distance. 

•  in 

•  i  u 

•  i  n 

•  t  it 

Metre*. 

Yard m. 

MiUt 

Lignum  Vitae . . . 

24  33  58.06 

80  42  17.87 

151  22  23 
104  21  24 

Twin  Keys  ...  . 

Buchanun  . 

331  91  21 
984  19  29 

83*3.4 

7884.5 

9167.8 

8622.3 

5.21 

4.90 

Matacumba  . . 

24  50  56.02 

80  44  09.76 

209  15  07 
149  12  45 

Lignum  Vtt* . 

Buchanan  . 

29  15  54 
329  11  38 

6419.5 

8793.1 

7020.2 

9615.9 

3.99 

5.46 

24  55  47.63 

eO  49  46.97 

1H9  58  01 
106  29  41 

9  58  05 
9HJ  95  58 

5509.6 

15441.6 

6017.5 

16886.5 

3.42 

Schooner  Bonk . 

9.59 

Inrdella  . . . 

24  55  59.74 

80  48  40.33 

162  49  03 
300  05  45 

Rabbit  Key . . 

Buchanan  . 

342  48  39 
120  05  31 

5362.1 

2*571.4 

6863.8 

3905.6 

3  33 
2.22 

Barnes . 

21  56  22.80 

80  47  26.22 

237  52  40 
337  59  40 

Twin  Keys . 

Buchanan  . 

57  53  50 
157  59  55 

5464.4 

9697.9 

5075.7 

2949.3 

3.39 

1.67 

Palm  Tree . 

25  09  30.67 

81  07  54.90 

319  31  22 
279  44  59 

Pandv  Key . . 

Bast  Base . 

139  34  93 

99  48  05 

18366.8 

19458.6 

90085.4 

13624.4 

11.41 

7.74 

Cape  Sable . 

25  06  53.05 

81  04  59  20 

275  51  03 
321  57  00 

Oyster  Key . 

Sandy  Key  ...  . 

95  54  91 
'  141  58  46 

13098.2 

11353.3 

14323.8 

12415.6 

8.14 

7.05 

Spoonbill . . . 

25  07  22.49 

81  00  01.91 

7  50  09 
295  37  59 

Pandy  Key . 

Oyster  Key . 

187  49  48 
115  39  10 

9940.6 

5192.8 

10670.7 

5678.7 

6.18 

3.23 

25  06  09  42 

81  02  37.36 

338  18  53 

158  19  39 

8178.3 

8943.5 

5.08 

269  58  25 

Oyster  Key . 

90  00  43 

9056  9 

9903.6 

5.63 

Curlew  . . 

25  07  28.31 

80  59  38.42 

11  14  48 
300  57  40 

Snndy  Key . 

Oyster  Key . 

191  14  18 
120  58  41 

10223.3 

4715.4 

11179.9 

5156.6 

6.35 

2.93 

Clive . 

25  04  37.76 

80  55  52.16 

340  43  17 

60  11  11 

Man-of-war  Bush . 

Sandy  Key . 

160  42  44 

240  09  05 

5381.9 
9607  6 

5884.7 

11)506.6 

3.34 

5.97 

flamingo  . . 

25  01  49.19 

80  57  08.02 

93  45  41 
178  47  00 

Sandy  Key  . 

Oyster  Key . 

973  44  07 
358  46  57 

6223.9 

8009.3 

6805.5 

8758.7 

3.87 

4.97 

Blue  Bank . 

24  59  48.78 

80  57  01.14 

224  13  58 
122  42  59 

Man  of  war  Bush . 

Bundy  Key  . 

44  14  54 

309  41  22 

5321.0 

7609.8 

5818.9 
8321 .8 

3.31 

4.73 

Ox  foot . . . 

24  59  24.33 

81  00  21.10 

243  53  04 
170  41  15 

Man-of-war  Bush . 

Band)  Key . 

63  55  25 
350  41  03 

10376.4 

4928.8 

1 1347.3 
5390.0 

6.45 

3.06 

Jewfish . . . 

24  50  31.18 

80  47  39.74 

262  35  50 
234  48  09 

Matacumba . 

Lignum  Vit* . 

89  37  IP 

54  50  25 

5943.6 

11049.0 

6499.7 

12062.8 

3.69 

6.86 

Key . . 

24  54  43.07 

80  44  37.90 

289  24  28 

Lignum  Vila* . 

109  95  97 

4166.6 

4556  5 

2.59 

353  31  32 

Motaeiimba . 

173  31  44 

7031.0 

76*8.9 

4.37 

P^nla  TtTt  ,, . . . 

24  51  14.15 

80  44  30.36 

150  43  14 

Buchanan  . 

330  42  15 

8021  8 

8779.4 

4.98 

216  22  36 

Lignum  Vit* . 

36  23  32 

6264.7 

6850.9 

3.89 

Osceola  Key . 

Florida  reef ,  from  Matacumba  to 
Rodtiguez. 

24  51  51.15 

80  43  47.05 

138  45  00 
212  37  46 

Buchanan  . 

Lignum  Vine . 

318  43  43 

32  38  23 

7792  7 
4637  9 

P521.9 

5071.1 

4.84 

2.88 

Alligator  reef  ,,,,,,,  ,  T . . 

24  51  01.95 

80  37  11.00 

89  08  09 

Matacumba . 

269  05  19 

11756.8 

19856.9 

7.30 

122  11  16 

Lignum  Vita? . 

302  09  07 

,  10177.6 

11129.9 

6.32 

Tp»  T»h|p  key . 

!  24  53  28.68 

j  80  39  33.33 

58  49  12 

Matacumba . 

238  47  16 

9069.7 

99)8.3 

5.63 

3i6  29  22 

Alligator  Reef. ...  .... 

138  30  22 

6029.1 

6593.2 

3.75 

Plantation  Point 

24  57  19.80 

80  34  00.70 

52  42  08 

Tea  Table  Key . 

232  39  48 

11730.4 

12828  0 

7.29 

24  39  55 

Alligator  Reef . 

204  38  37 

12792.3 

13989.3 

7.95 

Crocus  Reef . 

24  54  32.81 

80  31  43.02 

143  03  41 

81  31  26 

Plantation  Point . 

Tea  Table  Key . 

323  02  43 
261  28  08 

6429.2 

13312.9 

7030.8 

14591.4 

3.99 

8.29 

Tavernier  Key . . . 

24  59  43.81 

80  30  20  79 

13  32  06 

54  18  26 

Crocus  Reef . 

Plantation  Point . 

193  31  31 
234  16  52 

9842.8 

7592.6 

10763.8 

8303.0 

6.19 

4.79 

pnpr)i  Rppf  TT.1TT.. ........ 

24  57  03.03 

80  27  49.99 

92  51  46 

Plantation  Point . 

272  49  10 

10410.9 

11385.0 

6.47 

139  28  18 

Tavernier  Key . 

319  27  16 

6509.7 

7118.8 

4.04 

Dove  K  Titittimt  -  tTtt..  T... 

25  02  47.27 

80  28  32.26 

28  18  42 

Tavernipr  Key . 

208  18  00 

6412.1 

7012.1 

3.98 

353  35  32 

Conch  Reef . 

173  35  50 

10659.2 

11656.6 

6.62 

Pinkln’u  Bppf . 

24  59  21.41 

80  24  55.65 

136  12  49 

Dove  Key  . 

316  11  11 

8776.8 

9598.0 

5.45 

94  20  39 

Tavernier  Key . 

274  18  21 

9143.5 

9999.1 

5.68 

Point  (Jhorl^p  •#■»*•  tt-  -  •  * •  •  t r r - 

25  04  30.43 

80  26  38.93 

35  11  08 

Tavernier  Key . 

215  09  34 

10789.3 

11798.9 

6.70 

343  02  17  1 

Pickle’s  Reef  . 

163  03  01 

9941.1 

10871.3 

6.18 

Pry  Rneirn  iiri----.  ....... 

25  02  34.19 

80  22  12.64 

115  37  09 

Point  Charles . 

295  a5  16 

8277.6 

9059. 1 

5.14 

69  03  53 

Tavernier  Key . . 

249  00  32 

14652.8 

16023.9 

9.10 

French  Reef . 

1  25  02  05.56 

80  21  05.67 

95  52  44 
115  31  42 

Dove  Key . . . 

Point  Charles . j 

275  49  35 
295  29  21 

1 

12583.9 

10351.4 

13761  4 
11320.0 

7.89 

6.43 

Indian  Key  . . 

, 

|  24  52  34.41 

80  40  39.19 

231  49  13 
!  227  53  26 

Plantation  Point . 

Tea  Table  Kev . 

51  52  01 

47  53  54 

14214.4 

2490.4 

15544.4 

2723.4 

l 

8.83 

’1.55 
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Section  VI. — Florida  reef,  from  Matacumba  to  Rodriguez .  Sketch  No.  21. 


Name  of  station. 

Latitude. 

Longitude. 

Azirooth. 

To  station — 

Back  azimuth. 

Distance. 

Distance 

Distance. 

•  /  // 

•  /  n 

•  /  n 

•  /  a 

Metres. 

Yards 

Miles. 

Rodriguez,  east  . . 

25  02  50.74 

80  26  41.73 

181  26  25 

Point  Charles . . 

1  26  96 

3068.7 

3355.8 

1.91 

46  52  26 

Tavernier  Key . 

226  50  54 

8412.0 

9199.1 

5.23 

25  08  54.29 

80  27  46.49 

219  ?5  48 

32  36  17 

3511.6 

3840.2 

2  18 

36  25  15 

Tavernier  Key . 

916  24  10 

7282.8 

7964.2 

4.52 

Wreck  Point . . 

25  01  19.91 

80  29  44.03 

221  28  57 

41  30  15 

7096.9 

8559.3 

4.86 

994  15  19 

Pickle’s  Reef . 

114  17  14 

8871.3 

9701.4 

5  51 

Libra . 

25  00  05.40 

80  31  05.43 

297  56  *57 

117  57  16 

1417.3 

1549  9 

0.88 

# 

43  57  57 

Plantation  Point . 

223  56  43 

7078.5 

7740.8 

4.40 

24  59  28.58 

80  32  07.52 

961  03  31 

Tavernier  Key . 

81  04  16 

3029.6 

3313  1 

1.88 

355  39  19 

Crocus  Reef . 

175  39  29 

9125.1 

9978.9 

5.67 

24  58  56.79 

eo  32  35.66 

949  03  14 

69  04  11 

4049.1 

4428.0 

2.51 

349  40  09 

Crocus  Reef.'. . 

169  40  31 

8256.2 

9028.7 

5.13 

Leo . 

24  58  13.14 

80  33  10.47 

239  36  01 

59  37  13 

5514.7 

6030  7 

3  43 

340  05  11 

Crocus  Reef.'. . 

160  05  40 

7210.7 

7885.4 

4.48 

Walker  Bank . 

24  56  44  78 

80  34  53.15 

233  47  10 

53  47  39 

1823.7 

1994.3 

1.13 

52  >5  54 

Tea  Table  Key . 

2u9  27  52 

9907.2 

10634.2 

6.16 

24  52  14.67 

80  36  55.65 

117  15  05 

297  13  .40 

4976.8 

5442  5 

3.00 

95  39  14 

Indian  Key  . 

275  30  40 

6303.0 

6092! 8 

3  92 

Graham . 

24  56  54.27 

e0  35  26.62 

304  44  04 

Crocus  Reef . 

124  45  38 

7636.8 

8351.4 

4.74 

47  34  44 

Tea  Table  Key . 

227  33  00 

9374.8 

10252.0 

5  82 

Bailey . 

24  56  31 .63 

80  36  10.92 

295  55  07 

Crocus  Reef . . . 

115  57  06 

83' 9  3 

9141  5 

5.19 

45  15  10 

Tea  Table  Key . 

225  13  45 

7994.1 

8742.1 

4.97 

Dana . . . . 

24  55  41.23 

80  37  12.06 

282  49  35 

Crocus  Reef . . . 

102  51  54 

9170.0 

10356  1 

5.88 

359  46  49 

Alligator  Reef . 

179  46  49 

8592.9 

9396.9 

5.34 

Corwin . 

24  55  03.62 

80  37  50.84 

236  59  49 

Plantation  Point _ _ _ 

57  01  96 

7895  6 

8415.7 

4  78 

351  25  43 

Alligator  Reef . 

171  26  00 

7520.0 

8223.6 

4.67 

Agassiz*... . . . . 

24  54  38.03 

80  38  25.69 

349  00  51 

Alligator  Reef _ _  _ _ 

162  01  99 

6795.9 

7431.8 

4.99 

44  13  53 

Tea  Table  Key . 

224  13  25 

2719.1 

2973.5 

1.69 

Bowditch  Point . 

24  53  48.38 

80  39  30. 10 

40  24  23 

Indian  Key _ TT.  ..T,T. 

390  23  54 

2990.1 

3269.9 

1.86 

8  21  14 

Tea  Table  Key . 

188  21  13 

611.9 

669.1 

0.38 

Petrel  Pol ut . 

24  53  51.21 

80  30  39.44 

346  03  13 

Tea  Table  Key  .  T .  T _ 

166  03  16 

714.4 

781.2 

0.44 

35  20  17 

Indian  Key . 

215  19  52 

2896.9 

3168.0 

1.80 

Spring  Point . . . 

24  52  48.65 

80  41  31.14 

249  36  29 

Tea  Table  Key . 

69  37  19 

3527.0 

3857.0 

9  19 

286  49  47 

Indian  Key . . 

106  50  09 

1523i8 

1666.4 

oios 

Spell  Key........* . . 

24  55  03.39 

80  40  16.39 

337  96  52 

Tea  Table  Key  _ 

157  27  51 

3155.4 

3450.7 

1.96 

7  55  09 

Indian  Key . 

187  54  54 

4628.1 

5061.1 

2.88 

Stave  Point . 

84  51  40.62 

80  42  54.82 

239  31  51 

Tea  Table  Key  ,  T  -  - 

.'9  33  16 

6560  2 

7174.0 

4  08 

277  00  35 

Alligator  Reef . 

97  03  00 

9724.8 

10634.7 

6.04 

Section  VII. — Cedar  Keys  to  Homosassa  river.  Sketch  Q,  No.  23. 


Name  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  station — 

Back  azimuth 

Distance. 

Distance. 

Distance. 

•  /  n 

•  /  ii 

•  /  ti 

•  /  ii 

Metres. 

Yards. 

MUes . 

Oyster  Reef,  south,  1856 . 

29  07  24.19 

m  59  37.43 

98  00  28 

Depot  Key . 

271  58  57 

5073.3 

5548.0 

3.15 

150  35  07 

Oyster  Reef  B,  (2) . 

330  34  30 

4239.3 

4636.0 

3.63 

Oyster  Reef  C . . . 

29  08  33.17 

82  59  50.55 

67  32  54 

847  31  89 

5102.9 

5579  6 

3.17 

350  31  38 

Oyster  Reef,  south,  1856. 

170  31  44 

2155.6 

2357.3 

1.34 

Main  Land,  1856 . 

29  10  09.43 

82  58  21.85 

21  52  18 

Oyster  Reef,  south,  1856. 

801  51  41 

5484.0 

5997.1 

3.41 

38  58  31 

Oyster  Reef  C . 

818  57  48 

3811.3 

4167.9 

9.37 

Main  Land,  east . . . 

29  09  56  00 

89  55  97.76 

55  17  43 

Oyster  Reef,  south,  1856. 

835  15  49 

8206  9 

8977.0 

5.10 

95  02  06 

Main  Land,  1856 . 

275  00  41 

4721.9 

5163.7 

9.93 

Waccaaasea  Reef . 

29  06  39.04 

82  55  00.36 

139  57  37 

Main  Land,  1856 _ . _ 

319  55  59 

8461.7 

9253.4 

5.96 

173  02  35 

Main  Land,  east . 

353  02  22 

6108.5 

6600.1 

3.79 

Grassy  Point........ . . 

29  09  16.89 

88  50  52.06 

99  12  03 

Main  Land,  east . 

279  09  49 

7546.4 

8852. 5 

4.69 

54  06  38 

Waccasassa  Reef . 

234  04  37 

8286.2 

9061.5 

5.15 

Water  Signal  1 . . . . . 

29  09  40.90 

88  59  03.31 

231  53  41 

Main  Land,  1856 . 

51  54  01 

1423.6 

1556.7 

0  88 

31  29  03 

Oyster  Reef  0 . 

211  28  40 

2444.6 

8673.3 

1.53 

Water  Signal  2 . . . 

29  09  39.93 

83  58  03.64 

54  50  00 

Oyster  Reef  C . 

934  49  08 

3567  5 

3901.3 

9.99 

150  15  91 

Main  Land,  1856 . 1 

330  15  12 

1045.9 

1143.8 

0.65 
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Section  VII. — Cedar  Keys  to  Homosassa  river.  Sketch  O,  No.  28. 


Name  of  station. 

Latitude. 

Longitude 

Asimuth. 

•  i  n 

•  /  n 

•  t  > 

Water  Sigukl  3 . 

89  09  36.55 

89  57  10.52 

117  49  29 
257  49  26 

Water  Signal  4 . 

99  09  17.99 

83  56  19.29 

114  20  56 
76  50  50 

Water  Signal  5 . . 

99  09  19.34 

89  55  09.68 

108  49  46 
160  01  48 

Water  8ignal  0 . 

99  09  01.88 

83  54  29.49 

13  06  96 
965  20  27 

Water  Signal  7 . . 

99  08  43.90 

89  53  36.81 

136  31  13 
957  08  24 

Water  8ignat  8 . 

99  08  39.64 

83  59  41.47 

248  47  46 
117  37  36 

Water  Signal  11 . . 

99  C8  55.55 

83  50  13.56 

199  17  13 
61  33  23 

End  Mangrove  Point . 

99  06  49.76 

82  50  27.93 

171  48  46 
87  27  05 

West  Hydrographic  Tripod . 

29  01  11.76 

83  55  50.94 

1K7  37  16 
151  49  30 

Shell  bank  1 . 

99  05  39.09 

89  54  94.12 

167  44  17 
152  03  21 

Shellbank  3 . 

I 

99  08  18.33 

1 

89  54  03.70 

161  04  11 
223  08  11 

Shellbank  A . 

29.06.57.38 

e9  53  29.63 

994  44  52 
77  02  27 

Northeast  Oyster  Bar . 

99  07  17.73 

89  54  97.55 

161  32  10 
937  46  49 

Cormorant  Rock  . . 

! 

99  C6  14.71 

89  51  97.92 

169  48  09 
136  26  18 

Basin  Rock . 

99  02  44.74 

82  48  56.74 

147  41  54 
126  17  06 

Middle  Marsh .  . 

99  04  46.77 

89  48  45.90 

121  37  01 

4  45  10 

1 

Turtle  Creek . .  ..... 

29  07  03.16 

83  48  29.30 

73  27  35 
8  23  v9 

Crane  Island . 

29  01  18.35 

1  89  46  36.55 

125  02  54 
151  32  04 

Palmetto . 

29  03  24.44 

j 

82  46  59.75 

68  53  42 
350  48  56 

Band  Shoal. . . . . 

28  59  30.84 

89  48  08.48 

167  39  48 
216  55  3 1 

Marsh  Island . 

28  59  07.93 

82  45  59.30 

101  24  46 
165  54  33 

Sand  Shoal,  (2) . 

28  59  30.86 

82  48  08.16 

167  34  53 
216  50  00 

Half-Moon  Bar . 

98  57  00.94 

82  46  15.36 

146  33  38 
186  18  31 

Little  Island . . . 

28  57  07.65 

82  43  59.94 

138  43  47 
123  10  29 

Crystal  Reef . . . 

28  54  3j.9S 

82  45  45.97 

911  45  11 
169  50  33 

Shell  Point . 

28  55  14.49 

89  42  54.59 

120  55  09 
75  41  27 

Bear  Island  . . 

28  52  24.40 

69  49  00.76 

123  35  41 
164  27  34 

Bird  Key . 

28  48  53.12 

82  46  06.06 

189  57  02 
225  36  42 

Waccasassa  Point . . 

29  09  31.14 

82  49  36.24 

77  51  58 
26  32  01 

Inner  Reef . . . 

|  29  07  50.43 

82  50  50.66 

18  52  10 
179  11  07 

North  Mangroves . < 

;  29  07  09.66  ; 

82  50  30.10 

171  22  50 

49  44  30 

To  station— 

Bat  k  asimuth. 

Distance. 

0 

e 

1 

Distance. 

•  f  tf 

Metre*. 

Yard*. 

JfilM. 

Main  Land.  1856 . 

•97  41  54 

2177  3 

2381.0 

1.35 

Main  Land,  east . 

77  50  16 

2840.5 

3106  3 

1.76 

Main  Land,  1856 . 

994  19  53 

3849.3 

4901  8 

2  SB 

Oyster  Reef  C . . 

256  49  04 

6057.5 

6694.3 

3  76 

Main  Land,  1856 . 

2*8  41  12 

5489.0 

5995.0 

3.41 

Main  Land,  east. . 

340  01  39 

1430.1 

1563  9 

0.80 

Waccasassa  Reef . 

193  06  08 

4515  0 

«W7.5 

2.60 

Gravy  Point . 

85  22  09 

5705.5 

6239.4 

3.54 

Main  Land,  east . 

906  30  19 

3730.3 

4079.3 

9.32 

Grassy  Point . 

77  09  44 

4566  5 

4V93  6 

2.84 

O'a-'sy  Point . 

68  48  39 

3171  3 

3468  0 

l.W 

Main  Land,  east . 

297  36  15 

5071.2 

5515.7 

3.15 

Grassv  Point . 

309  16  54 

1*30.3 

1345.4 

0.76 

Waccasassa  Reel . . 

241  31  03 

8818.0 

9643.1 

5.48 

Grassv  Point . 

351  48  34 

4576.3 

5004.5 

9.84 

Wacca*a«»a  Uerf . 

2b?  24  5J 

7372  4 

8062.2 

4.58 

Waoca«assa  Reef . 

7  37  40 

10165.3 

11116.5 

6.32 

Oyster  Reef, south,  U56. 

3al  47  40 

13005.6 

14*22.5 

8.08 

Main  Land,  east . 

34?  43  46 

8  96.0 

8853  5 

5.03 

Waccasassa  Beef . . 

339  03  03 

2091.4 

2*87.1 

1.30 

Main  Land,  east . 

341  03  30 

7084.3 

7747.2 

4.40 

Grassy  point . 

43  09  44 

75J4  6 

8239.6 

4.68 

Gia**y  Point . 

44  46  09 

6048.5 

0614.5 

3.76 

Wsccasassa  Reef . 

25?  01  43 

2517.3 

2752  8 

1.56 

Main  Land,  east . 

341  31  41 

5136  8 

5617.4 

3  19 

Gra  sy  Point . 

57  48  34 

6883.0 

7527.0 

4.9* 

Grassy  Point . 

9  48  19 

5691.5 

6294.0 

3  54 

Mam  Land,  east. . 

316  24  21 

9403.8 

10983.7 

5.84 

Cormorant  Rock . 

397  40  41 

7648.1 

8363.7 

4.75 

Waccasassa  Reef . 

306  14  09 

12195.2 

13336.3 

7.58 

;  Cormorant  Rock .  ^ 

3ot  as  49 

5165  9 

5649.3 

i  3  21 

I  Basin  Hock .  1 

184  45  05 

3769  4 

4122  1 

2.34 

■  Coimorant  Rock . 

253  26  05 

52M.9 

5724.7 

3.25 

Middle  Marsh . 

188  23  18 

4244.2 

4641.3 

2.64 

1 

<  Basin  Rock . 

305  01  46 

4639.4 

5f  65 . 9 

'  2.68 

Middle  Marsh . . 

331  31  01 

7299  0 

7982.0 

|  4.53 

!  Basin  Rock . 

248  59  45 

3392.5 

3709.9 

2.11 

!  Crane  Island . 

170  49  07 

3933.0 

4299  9 

2.44 

I  Basin  Rock  . 

347  39  25 

6110.5 

6682  3 

3  80 

|  Crans  Island . 

36  56  15 

4140.5 

| 

4527.9 

2.57 

Hand  Shoal  . . 

281  23  43 

as66  8 

3900.5 

2.22 

1  Crane  Island . 

345  54  15  1 

4139  6 

4526.9 

2.57 

j  Ra^in  Rock  . 

34'  34  99 

6111.7 

6683.6 

3.80 

■  Crane  Island . 

36  50  44 

4134.6 

4521.5 

|  2.57 

Snnd  Shoal . . 

396  32  43 

5556.1 

6076  0 

3  45 

Marsh  Island . 

6  18  39 

3954.7 

4324^7 

1  9.40 

Marsh  Island . 

318  42  49 

'  4926.8 

!  5387  8 

3.06 

1  Sand  Shoal . 

303  08  21 

|  8059.4 

8813.5 

5.01 

>  Little  Island . 

31  46  03 

1  5491.4 

6005.2 

3.41 

Half-Moon  Bar . . 

349  50  19 

4511.7 

4933.9 

2.80 

;  Half-Moon  Bar . 

300  53  25 

6338.5 

6931.6 

3.94 

1  Crystal  Reef . 

255  40  04 

4799.7 

5241.1 

9.98 

Crystal  Reef . 

303  33  52 

7323.5 

8008.8 

4.55 

,  Shell  Point  . 

344  27  18 

5434  8 

5943. 3 

3.38 

j  Crystal  Reef . 

362  57  12 

1 0568. 9 

11557.8 

6.57 

Bear  Island . 

45  38  40 

9301.0 

10i71.3 

5.78 

;  Grassy  Point . T . 

257  54  21  1 

1  2095.4 

2291.5 

1.30 

j  Cormorant  Rock  .  ..... 

206  31  0? 

6;58.7 

7391 1 1 

4.20 

|  Cormorant  Rock . 

!98  51  52  i 

3114.0 

3405.4 

I  1.93 

,  Gra>»y  Point . 

359  11  06 

2661.8 

2910.8 

1.65 

I  Grassy  Point . 

asi  22  39 

3961.4 

1 

4332.1  j 

I  2  46 

1  Cormorant  Rock . 

222  44  09 

2J03.4 

2516.9  1 

'  1.43 
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Section  VII. — Oedar  Keys  to  Homosassa  river.  Sketch  G,  No.  23. 


Name  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  station— 

Back  azimuth. 

Distance 

Distance. 

Distance. 

•  /  n 

•  /  II 

•  •  // 

•  a  i 

Metre*.  1 

Yards. 

Miles. 

Marsh  Flag  1 . 

29  08  53.60 

82  49  29.71 

107  51  59 

Graspy  Point . 

287  51  19 

2338.0 

2W6.8 

1.45 

171  19  48 

VYaccasaasa  Point . 

351  19  45 

1169.0  | 

1278.4 

0.73 

Marsh  Flag  2 . T  r .  T _ 

29  08  09.92 

82  49  25.84 

131  30  33 

311  29  51 

31)1.4 

3402  5 

1.93 

173  35  25 

Waccusase-a  Reef...... 

353  35  20 

2516.3 

2751.8 

1.56 

29  07  02.27 

8-2  49  02.13 

69  37  51 

249  36  40 

4204.5 

4597.9 

2.61 

144  21  59 

Grass)  Point. . . 

324  21  06 

5099.3 

5576.4 

3.17 

29  06  26  05 

82  49  42.01 

160  12  17 

340  11  43 

5589.7 

6112.7 

3.47 

212  03  57 

Turtle  Creek . 

62  04  36 

2139.0 

2667.2 

1 .51 

Shellbank  4,  (2) . 

29  06  57.39 

82  53  29.74 

291  44  27 

Cormorant  Rock . 

111  45  26 

3545.9 

3877.7 

2.20 

77  01  33 

VVttccak&tsa  Kcef . 

257  00  49 

2514.2 

2749.5 

1.56 

29  05  01.39 

82  56  17.91 

253  54  48 

Cormorant  Rock....... 

73  57  09 

8153.9 

8916.9 

5.07 

228  11  47 

Grassy  Point . . . 

48  14  25 

11805.4 

12910.0 

7.33 

Island  Flag . 

29  03  26.38 

82  49  14.66 

270  55  56 

90  57  01 

3649.8 

3991.3 

2.27 

339  17  16 

Basin  Rock . 

159  17  25 

1370.6 

1498.7 

0.85 

29  03  41.28 

82  47  08.26 

59  19  59 

Basin  Rock  ........... 

239  19  06 

3412.0 

3731 .3 

2.12 

11  56  13 

Band  Shoal . 

191  55  44 

7880.1 

8617.4 

4.90 

29  00  37.89 

82  51  33  67 

227  22  56 

47  24  12 

5768.5 

6308.3 

3.58 

261  10  28 

Crane  Island .  .... 

81  12  52 

8135.8 

8897.1 

5.05 

28  59  48.56 

82  48  21.96 

287  35  46 

107  36  56 

4135.0 

4521 .9 

2.57 

325  53  52 

Half-Moon  Bar . 

145  54  55 

6256.8 

6842.2 

3.89 

28  59  01.16 

82  46  19.55 

219  10  29 

69  10  39 

586.3 

641.2 

0.36 

358  15  13 

Half-Moon  Bar . 

178  15  15 

3724.1 

4072.6 

2.31 

{llaasePa  Flag . . . 

28  59  41  66 

82  46  33.39 

178  21  06 

Crane  Island  . 

358  21  04 

2977.8 

3256.4 

1.85 

82  37  15 

Band  Shoal,  (2).... .... 

262  36  29 

2586.5 

I  2828  5 

1.61 

ClaaarPa Camp.  ................ 

28  59  41.66 

92  46  33.92 

145  34  17 

Rnsin  Rock . . . 

325  33  08 

6*33.9 

7473.3 

4.25 

82  35  12 

Sand  Shoal . . 

262  34  26 

2581.0 

2822.5 

1.60 

High  Reef . 

28  55  33.00 

82  45  15.74 

25  00  39 

Crystal  Reef ....... .... 

205  00  24 

1937. 0 

2118.2 

1.20 

278  27  59 

t?hell  Point . 

98  29  07 

3866.8 

4228  6 

2  40 

Shell  Island  Tiipod . 

28  55  38.56 

82  42  38.55 

113  42  14 

Half-Moon  Bar . 

293  40  29 

6411.4 

7011.3 

3.98 

69  50  25 

Crystal  Reef . 

249  48  51 

5408.1 

5914.1 

3.36 

Marsh  Point  A,  flag . . 

28  56  03.26 

82  43  06.38 

58  08  41 

Crystal  Reef . 

238  07  24 

5089.3 

5565.5 

3  16 

347  55  31 

Shell  Point . . 

167  55  40 

1535.3 

1679.0 

o!tt5 

Marsh  Point  R,  flag . . 

28  54  45.89 

82  42  38.2) 

F6  34  50 

Crystal  Reef . 

266  33  19 

5095.0 

5571.7 

3.17 

153  21  01 

Shell  Point . 

333  20  52 

985.1 

1077.3 

0.61 

Marsh  Point  C,  flag . . 

28  54  03.57 

82  42  21.39 

100  13  19 

Crystal  Reef. .... ...... 

280  11  40 

5630  8 

6157.7 

3.50 

157  39  26 

Shell  Point . 

337  39  10 

2360.6 

2581.5 

1.47 

Mangrove  Point . . 

28  52  22.00 

82  44  42.04 

157  13  99 

Crystal  Reef. ...... .... 

337  12  58 

4473  6 

4892.2 

2  78 

208  44  11 

Shell  Point . 

28  45  03 

6056.3 

6623.0 

3.76 

Oyster  Har  1......  .............. 

28  53  39.01 

82  45  53.70 

186  48  07 

Crystal  Reef . 

6  48  11 

1766.4 

1931.7 

1  10 

238  47  10 

Shell  Point  . . 

58  48  37 

5674.1 

6205.0 

3.53 

Oyster  Bar2.... . 

28  52  44.92 

82  46  01.02 

186  47  51 

Crystal  Reef . . 

6  47  58 

3443.1 

3785.3 

2.14 

227  38  31 

Shell  Point . 

47  40  01 

68J5.5 

7475.1 

4.25 

Green  Point..... . . 

28  50  59.41 

82  44  50.74 

167  21  05 

Crystal  Reef . 

317  20  38 

6832.8 

7472  1 

4  24 

240  23  30 

Bear  Uland  . 

60  24  52 

5297.4 

5793. 1 

3!29 

Middle  Mangrove . 

28  50  49.13 

82  45  05.37 

171  03  03 

Crystal  Reef . . 

351  02  43 

7069.5 

7731.0 

4.39 

239  36  30 

Bear  Island  . 

59  37  59 

5799.2 

6341.8 

3.60 

Mallet  Key  ....  .............. 

28  52  55.51 

82  42  26.99 

119  51  31 

Crystal  Reef . 

299  49  55 

6214  8 

6796.3 

3.86 

323  25  03 

Bear  Uland . 

i 

143  25  16 

1192.5 

1304  1 

0.71 
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Section  Vlll.—Chcmdeleur  Sound.  Sketch  H,  No.  26. 


Name  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  station — 

Back  azimuth. 

Distance. 

Distance. 

Distance. 

®  /  it 

•  /  it 

•  /  // 

•  /  // 

Metres.  1 

Yards 

Miles . 

SO  11  21.25 

W.l  04  36.19 

63  07  23 

Bayou  Pierre,  1852 . 

243  03  22 

14354.4 

15697  5 

8.99 

128  55  23 

Oat  Islaud  Light . 

3u8  53  31 

7613.7 

8326.1 

4.73 

30  03  13.54 

1  07  24.84 

135  47  37 

Bayou  Pierre,  1852 . 

315  45  02 

11889.7 

13002.2 

7.39 

196  43  11 

South  Point . 

16  44  36 

15680.4 

17147.6 

9.74 

Sandfly . . . 

30  00  08.18 

1  13  51.74 

188  15  27 

Bayou  Pierre,  1852. ... 

8  16  06 

14376.3 

15721.5 

8.93 

241  08  09 

Door  Point . 

61  11  23 

11832.8 

12940.0 

7.35 

29  54  16.59 

1  06  33.76 

132  12  03 

Sandfly . 

312  38  24 

15971 .2 

17465.6 

9.92 

175  16  06 

Door  Point . 

355  15  40 

16588.9 

18141.1 

10  31 

29  54  49.62 

1  13  17.92 

174  43  07 

Sandfly . . . . 

354  42  50 

9850.2 

10771.8 

6.19 

275  19  46 

Barrel' Key . 

95  23  08 

10888.3 

11907.1 

6.78 

29  49  31.55 

1  12  44.22 

174  43  36 

Nowhere . 

354  43  19 

9834.7 

10754.9 

6.11 

228  32  07 

Barrel  Key . 

48  35  12 

13260.9 

14501.7 

8.24 

29  40  58.63 

1  01  06.17 

104  08  46 

Point  Comfort . . 

284  02  59 

19325  9 

21134.2 

19.01 

146  54  47 

Barrel  Key . 

326  52  04 

16097.6 

17603.9 

10.00 

29  51  12.40 

0  57  34.69 

36  01  08 

Old  Harbor  Key . . 

215  59  22 

9658.3 

10562.0 

6.00 

111  26  39 

Barrel  Key  ...'. . . 

291  22  11 

15530.0 

16989  7 

9.65 

29  48  03.25 

0  57  43.69 

69  54  56 

Old  Harbor  Key  . 

249  53  15 

5790.3 

6339.1 

3.60 

182  22  20 

Neptune  Point,  1857.... 

2  22  24 

5828.6 

6374.0 

3.62 

Flag . .  . . . 

29  46  41.69 

0  59  33.12 

101  47  43 

Old  Harbor  Key . 

281  46  57 

2*53-3 

2792.2 

1.59 

2*29  28  30 

Freemason  Key . 

49  29  24 

3865.5 

4227.2 

9  40 

OinhtrpA  *  _  ..... 

29  57  08.73 

1  20  17.19 

241  50  07 

Sandfly . 

61  53  20 

11716.7 

Y2813.0 

7.28 

290  49  23 

Nowhere . 

110  52  52 

12031.9 

13157.7 

7.48 

Tlpnhanl  Point  _ ....  ... 

29  58  54.89 

1  11  26.87 

21  31  37 

Nowhere . 

201  30  42 

81)7.6 

8877.2 

5.04 

219  08  26 

Door  Point . . . 

39  10  27 

10269.9 

11*230.8 

6.38 

T.loa  A  >k  Rntrmi  ..... _ ... 

1  13  13.41 

2  54  46 

Nowhere . 

182  54  44 

2372.5 

2594.5 

1.47 

29  56  06  57  j 

172  08  22 

Sandfly . 

352  07  58 

7509.5 

8212.2 

4.67 

Martinis  Talnnrl  . 

29  56  53.01 

1  08  16.57 

126  21  03 

Elephant  Point . 

306  19  28 

6333.7 

6996.3 

3.93 

186  44  32 

Door  Point . 

6  44  58 

11798.1 

12902.0 

7.33 

OlHOpN  ,7-t  ittiti  mttT 

30  00  20.73 

1  10  15.87 

220  43  17 

Door  Point . 

40  44  43 

7021.7 

7678.7 

4.36 

86  10  33 

Sandfly . 

266  09  45 

5797.7 

6340.2 

3.60 

a _ 

30  06  47.09 

1  07  28.06 

208  34  15 

South  Point . . . 

28  35  41 

9613.1 

10512.6 

5.97 

359  M  47 

Door  Poiut . 

179  14  49 

6575.6 

7190.9 

4.08 

rr*H»*  pnil){  tin  ,,||  -  T7  -  T _ 

30  04  24.83 

1  10  02.08 

223  15  41 

Sunrise . . 

43  16  5? 

6015.6 

6578  5 

3.74 

297  31  10 

Door  Point. ..  . . . j 

117  32  29 

4748.9 

5193.2 

2.95 

Araml  Pua  _ ........ 

30  05  39.78 

1  11  50.06 

301  21  10 

Door  Point . 

122  23  23 

8!09.7 

9196.6 

5  23 

163  28  53 

Bayou  Pierre,  1852  ... 

343  28  31 

4I9J.2 

4582.3 

2.60 

North  Pfiu*  . . . 

30  12  41.44 

1  03  27  66 

36  85  16 

South  Point . 

216  34  41 

3075.0 

3362.7 

1.91 

106  37  25 

Cat  Island  Light . 

2c6  34  59 

8093.7 

8851.0 

5.03 

Section  VIII. — Lake  Borgne.  Sketch  H \  No.  26. 


Name  of  station. 

‘Latitude. 

Longitude. 

Azimuth. 

To  station  — 

Back  azimuth. 

Distance. 

Distance. 

Distance. 

•  /  // 

•  •  /  // 

O  /  II 

•  /  n 

Metres. 

Yards. 

Mile*. 

30  11  16  19 

W.l  24  05.78 

359  12  18 

Grand  Island,  1855 . 

179  12  19 

3996.4 

4370.3 

2.48 

200  09  39 

Point  Clear.... . 

20  10  38 

9145.6 

10001.4 

5.68 

30  10  27.53 

1  26  19.98 

304  24  20 

Grand  Island,  1855 . 

124  25  29 

4419.3 

4832.8 

2.75 

213  45  01 

Point  Clear . . 

33  47  08 

12129.3 

13264.2 

7.54 

13  nil  . 

30  07  29.32 

1  26  37.25 

184  48  51 

Heron . 

4  49  00 

5506.5 

6021.7 

3.42 

233  57  12 

Grand  Island.  1855 . 

53  58  2 9 

5081.4 

5556.9 

3.16 

Bhall  Mf*w  nil,.  _  _ 

30  04  27  46 

1  39  44.64 

200  01  18 

Rignlet  Light . 

20  02  20 

9630.9 

10532.1 

5.99 

269  30  08 

Malhtureux  Point . 

69  35  54 

16472.1 

20200.5 

11.48 

Ravri it  _ _ «...  ... 

30  08  09.88 

1  44  19.51 

258  18  13 

Rigolet  Light . 

78  21  33 

10877.8 

11895.6 

6.76 

312  55  29 

Shell  Point, screw  pile.. 

132  57  47 

10052. 1 

10992.7 

6.24 

Ravaii  RiiflcAn _ _ _ 

30  12  43.66 

1  45  00.37 

297  55  03 

Riiolet  Light . . 

117  58  43 

13992.1 

14535.8 

8.96 

352  36  3J 

Cedar  Bayou . 

172  36  54 

8500.2 

9295.6 

5.28 

30  09  24.93 

1  49  49.42 

284  38  39 

Cedar  Bayou . 

104  41  25 

9125.5 

99/9.4 

5.67 

231  37  17 

Bayou  Besson . 

51  39  42 

9860  2 

10782.8 

6.13 
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Section  VIII. — Ijdke  Borgne.  Sketch  H,  No.  26. 


Name  of  station. 


Brick  Chimney . . 

Tall  Pine . 

Hospital  Flag-staff. . . . 

St.  Joseph*  Island  Light . 

West  RJgolet  Light . 

L’Orange . 

Wreck . 

Wean’s  Cotton  Gin . 

Fishing  Hot,  chimney . 

Chef  Montour . 

MMU onel  stations  hi  metkm 

FUT. 

Deer  Island,  . . 

Astronomical  station,  public 
square,  Mobile  city. 


Latitude. 

Longitude. 

Back  aaimotb. 

To  station — 

Backashnuth. 

Distance. 

Distance. 

Distance. 

•  /  // 

•  1  H 

•  /  // 

•  /  // 

Metros. 

Fords. 

Miles. 

30  19  40.17 

W.l  46  17.11 

986  50  50 

Bayou  Besson . 

87  00  99 

9055.1 

9947.4 

1.96 

339  17  01 

Cedar  Bayou . 

159  18  00 

8896.7 

9799.9 

5.53 

30  13  IB. 04 

1  43  97.07 

98  49  91 

Bonfbuca . . 

978  45  56 

10914.0 

11935.9 

6.78 

69  93  56 

Bayou  Besson  . . 

949  93  09 

9815.4 

3079.8 

1.75 

30  00  58.» 

1  43  38.08 

977  01  41 

Rigolet  Light  . 

97  04  38 

9497.9 

10385.8 

5.90 

90  01  08 

Cedar  Bayou . 

900  00  45 

3589.9 

3918.9 

9.93 

30  11  00.96 

1  94  06.57 

81  99  01 

Rigolet  Light . 

961  15  19 

91997  9 

94056.9 

13.67 

909  05  00 

St7 Joseph  Island . 

99  05  09 

930.5 

959.1 

0.14 

30  10  34.33 

1  43  19.06 

984  13  59 

Rigolet  Light . 

164  16  36 

9197.9 

9961.9 

5.67 

99  05  37 

Cedar  Bayou . 

909  05  03 

4799.7 

£948.8 

9.98 

30  06  99.15 

1  69  03.96 

971  49  41 

Cedar  Bayou . 

91  46  94 

19416.0 

13577.8 

7.71 

83  97  19 

Little  Woods . 

913  98  93 

4699.3 

5131.4 

9.99 

30  11  40.11 

1  54  30.48 

359  17  41 

Little  Woods . 

179  18  06 

10101.5 

11046.7 

6.98 

998  56  54 

L’Herbe . 

118  50  15 

8593.6 

9397.7 

5.34 

30  11  46.09 

1  49  33.50 

114  19  49 

Bayou  Besson . 

994  16  96 

43I0V1 

4713.4 

9.68 

93  05  93 

Cedar  Bayou . 

903  04  30 

7933.9 

7910.8 

4.49 

30  19  51.39 

1  46  31.69 

975  30  55 

Bayou  Besson . 

96  31  41 

9451.6 

9681.0 

1.59 

337  46  19 

Cedar  Bayou . 

157  49  18 

9358.5 

10934.9 

5.81 

30  06  00.77 

1  47  99.41 

149  19  37 

L’Herbe .  . 

3W  11  97 

7318.1 

8908.9 

4.55 

931  57  39 

Cedar  Bayou . 

51  59  08 

6453.1 

7056.9 

4.01 

30  91  36.98 

0  47  39  06 

904  10  39 

Marsh  Feint . 

94  11  03 

3066.1 

3349.1 

1  96 

30  41  36.97 

W.O  01  10.19 

116  16  39 

Biloxi  Light . 

996  14  06 

8987.3 

9698.9 

5.58 

Section  VIII. —  Vicinity  of  New  Orleans.  Sketch  Ht  No.  26. 


Name  of  station. 

Latitude.  | 

Longitude. 

£ 9 

To  station— 

Back  aslmuth. 

Distance. 

Distance. 

Distance. 

•  i  n 

•  /  n 

•  /  a 

•  /  n 

M«4rst. 

Fords. 

JWles. 

Lahore's  Saw-mil . 

W  54  £6.00 

W.9  03  07.44 

918  41  37 
104  43  55 

Marine  Hospital . 

Greenville . 

38  49  16 
984  49  17 

3313.5 

5465.9 

3693.6 

5977.3 

9.06 

3.40 

Booster,  flag-staff. . . 

99  57  16.49 

9  03  16.99 

366  44  34 
303  56  93 

Labarre*  flaw-mill .... 
Marine  Hospital . 

176  44  38 

193  57  06 

4145  5 
9780.7 

4533.4 

3040.9 

9.56 

1.73 

Charity  Hospital . 

W  57  95.17 

W  57  95.94 

9  08  17.43 

9  03  09.39 

366  39  49 
310  37  91 

86  36  35 

37  49  47 

Labarre*s  Saw-mill .... 
Marine  Hospital . 

176  39  54 
130  36  05 

906  96  97 

4600.5 

3081.8 

403.9 

604.9 

5031.0 

3370.9 

441.7 

661.5 

9.88 

1.91 

0.95 

0.38 

Rooster,  flag-staff. . 

917  49  40 

United  States  Mint, . 

99  57  46.40 

9  09  04.65 

71  96  39 

Charity  Hospital . 

961  98  03 
171  49  49 

9057.8 

9688.7 

9950.3 

9940.3 

1.98 

1.67 

351  49  49 

Mariae  Hospital . 

Church  on  Jackson  Street,  east 
tower. 

99  56  53.03 

9  03  05.11 

9  09  95 
947  39  56 

Labarre*  flaw-mill .... 
Marine  Hospital . 

189  09  94 

67  33  33 

1757.9 

9173.7 

1991.6 

9377.1 

1.09 

1.35 

Odd  Fellow’s  Hail . . 

99  56  57.54 

9  09  46.89 

894  99 
397  16  47 

Labarre*  Saw-mill .... 
Marine  Hospital . 

188  9419 
197  1715 

3789.7 

1908.4 

4138.6 

9087.0 

9.36 

1.18 

Sc.  Patrick’s  Cbnrob,  southeast 
turret. 

W  £6  59.95 

9  09  48.63 

7  58  34 
309  55  41 

Labarre*  flaw-mill .... 
Marine  Hospital . 

167  58  96 
199  56  10 

3636.1 

1866.9 

3976.3 

9041.6 

9.98 

1.16 

LaMyette  Square  Church  Spire.. 

99  56  56.86 

9  09  61.91 

67  50  16 

Greenville . 

947  48  38 

6178.1 

6768.9 

3.84 

304  44  30 

Marine  Hospital . 

194  45  00 

1991.0 

9177.3 

1.94 

34 
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Section  IX. — Lavaca  bay,  Caranlcaway  bay,  and  Eepiritu  Santo  bay.  Sketch  H,  No.  28. 


Asiamtb. 

To  atation — 

Back  ashen tb. 

Dietaace. 

Dktaace. 

•  /  it 

949  3B  39 

Well  Point . 

•  i  n 

69  40  11 

Mdrw. 

13993.7 

K«rd*. 

15303.1 

8  43  94 

La  Bail* . 

188  49  58 

9431.6 

10314  1 

933  97  48 

Band  Point. . 

53  99  49 

8115.3 

8874.7 

311  93  56 

La  Ball* . 

131  95  95 

6799.5 

740.1 

969  37  07 

Sand  Point.  . 

89  40  30 

11597.0 

19805.6 

313  31  49 

Indian  ota . 

133  33  10 

6987.7 

7554.0 

5  97  38 

Oalllnlppar . . 

185  97  96 

6694.9 

750.0 

339  98  07 

IndiaooU . . 

159  99  94 

19409.8 

13571.0 

950  16  03 

Sheldon ’•  Horn . 

70  17  48 

6399.9 

013.8 

311  45  11 

Gallimipper . 

131  46  44 

7109.1 

770.6 

395  31  37 

Gelltaipper . 

145  39  58 

8181.6 

8047.9 

18  19  03 

Lavaca' . 

198  18  51 

910.7 

2301.3 

335  15  34 

Gallinipper . 

155  17  31 

15679.0 

17364.8 

316  00  11 

Sheldon  *•  Honee . 

136  09  90 

10505.5 

11486.5 

163  15  15 

Lavaca . 

343  15  00 

9670.0 

3136.5 

993  54  07 

GalUnippar . 

113  55  96 

4890.5 

530.1 

976  33  11 

Sand  Point . 

96  34  00 

9806.9 

3071.7 

35  55  35 

lodlanola . 

915  54  99 

<359.9 

8054.7 

958  39  47 

Wall  Point. . 

78  43  16 

19071  9 

1300.7 

8  15  08 

Sand  Point. . 

188  14  56 

4107.0 

401.3 

985  35  95 

Wall  Point . 

105  37  55 

9995.9 

- , 

94  08  59 

Band  Point . 

904  07  50 

9644.3 

1050.7 

115  17  59 

La  Balk . 

9B5  13  49 

15745.3 

17916.6 

991  03  91 

Oagood . 

41  03  58 

3nt.e 

3534.9 

159  17  16 

La  Salk . 

339  15  93 

18193.9 

1960.0 

917  55  46 

Oafood . 

37  58  39 

16148.9 

17650.9 

909  03  53 

La  Balk . 

99  05  96 

14955.9 

15370.3 

988  45  59 

Pane  Oavallo  Light . 

108  49  17 

19390.0 

1350.3 

191  18  00 

■apiritn  Bento . 

11  18  49 

11854.6 

19963.6 

941  98  04 

Pane  Cavallo  Light . 

61  39  09 

15906.1 

17495.0 

931  41  94 

Eepirita  Santo. . 

Banal . 

51  44  14 

19491.4 

13563.7 

997  50  56 

117  53  05 

8404.5 

910.9 

968  03  49 

■apiritn  Baato . 

Bahai . 

88  05  40 

9739.9 

730.9 

338  49  45 

158  51  09 

1909.8 

1330.5 

975  39  39 

Paaa  Cavallo  Light . 

95  37  95 

16463.5 

18094.0 

949  48  47 

■apiritn  Santo . 

69  50  06 

5931 .6 

5791.1 

167  13  94 

Eapiritn  Santo . 

347  19  99 

8996  9 

9749  9 

11847.9 

944  17  09 

Paaa  Oavallo  Light . 

64  19  59 

1 0633^5 

195  53  46 

■apiritn  Santo . 

305  51  39 

9146.9 

18094.9 

959  93  16 

Paaa  Cavallo  Light . 

79  94  31 

4530.6 

4954.5 

354  50  17 

Paaa  Cavallo  Light . 

174  99  97 

6111.6 

00.7 

79  94  98 

Bapirlui  Santo . 

959  91  13 

11371.6 

19435.9 

935  06  44 

Oagood . 

55  99  49 

1990.9 

1309.8 

150  45  11 

La  Balia . 

330  43  99 

19931.6 

14141.6 

139  13  03 

La  Balia . 

319  19  94 

13909.7 

1301.4 

999  93  34 

Oagood . 

49  95  41 

9589.3 

1940.B 

973  99  43 
137  05  44 

Oagood  . 

63  96  33 

1310.8 

1430.3 

La  Balk . 

317  04  47 

4781.3 

580.7 

189  43  47 

Band  Point. . 

349  41  98 

1019.1 

100.5 

131  08  51 

La  Balk . 

311  07  07 

7907.4 

8647.3 

1  05  11 

Oaraakaway . 

181  05  09 

4619.9 

5944.5 

309  44  95 

Well  Point . 

199  46  53 

1015.9 

11937.3 

Oiatucc. 


mu*. 


8.68 

5.0 


5.04 

4.0 

7.16 

4.89 

4.86 

7.71 

9.99 
4.41 

5.00 

1.38 

9.86 

6.53 

1.78 
3.04 

1.75 

3.95 

7.50 

8.55 

6.47 

5.99 

9.78 
9.01 

11. 
10. 

8. 

7. 

7. 

9. 

7. 

5. 

4.18 

7.59 


5.54 

6.73 


5.68 

9.61 

3.80 

7.06 

7.61 
9.04 


8.64 

5.96 

8.16 

9.97 


9.45 

4.91 

9.87 

6.78 
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Section  X. — Napa  creek.  Sketch  I,  No.  31. 


Name  of  station.  -  Latitude.  Longitude.  Azimuth.  To  station^-  |B«ek  azfihuth.  Distance.  Distance.  Distance. 


•  /  n 

•  /  // 

•  1  II 

•IN 

Metre*. 

Yard*. 

Miles 

Vallejo  HOI . 

38  U6  58.44 

199  14  53.31 

4  47  00 
339  98  58 

Mare  Island,  northwest. 
Vallejo,  (1) . 

184  46  54 
159  99  40 

3065.8 

3577.4 

3352.7 

3012.1 

1.90 

2.99 

Slaughter-house  Point . 

38  09  14.96 

199  16  05.91 

337  19  31 
348  13  56 

Vallejo  Hill . 

Mare  Island,  northwest. 

157  13  16 
168  14  34 

4564.9 

7419.8 

4999.0 

6114.1 

9.84 

4.61 

Napa  Branch . 

38  11  09.00 

199  18  33.07 

0/49  31 
314  97  90 

Long  Pond . . . 

Slaughter  house  Point.. 

180  42  99 
134  98  51 

6500.9 

5019.0 

7109.2 

5488.6 

4.04 

3.12 

Navy  Yard  Slough . 

38  09  94.31 

199  18  19.99 

975  90  57 
171  03  57 

Slaughter  house  Point.. 
Napa  Branch . 

95  29  15 
351  03  44 

3068  5 
3966.9 

3377.5 

3579.6 

1.99 

2.03 

Green  Hill . 

38  19  04.96 

199  16  90.45 

356  07  14 

69  10  31 

Slaughter-house  Point . 
Napa  Branch . 

176  07  23 
942  09  09 

5931.8 
3649  1 

5791.3 

3990.5 

9.25 
2  27 

Good  Lock  Point. . . 

38  10  59.48 

199  17  11.57 

96  94  57 
911  54  44 

Napa  Branch . 

Green  Hill.  . . 

278  94  07 

31  55  16 

9004.8 

9353.0 

9199.4 

9573.9 

1.94 

1.46 

Ply’s  Hill . 

38  13  09.61 

199  19  03.79 

348  39  34 
996  59  57 

Napa  Branch . 

Green  Hill . 

168  39  53 
116  54  38 

3799.5 

4453.3 

n 

9.36 

2.77 

Snscol  HOI . 

38  14  33.85 

199  15  39.70 

63  10  96 

14  06  91 

Fly’s  Hill . 

Green  Hill. . . 

243  08  16 
191  07  51 

5751.5 

4755.8 

6289.7 

5200.8 

3.67 

2.95 

Home  Hill .  . 

38  14  93.60 

199  16  47.50 

. 

351  17  91 

55  27  99 

Green  Hill . 

Fly’s  Hill . 

171  17  38 
935  96  05 

4345.9 

4029.0 

4759.5 

4398.3 

9.70 

2.50 

Green  Island . 

38  19  45.95 

199  17  98.55 

27  42  39 
307  47  34 

Napa  Branch . 

Green  Hill . 

907  41  52 
197  48  16 

8376. 1 
9096.7 

3692.0 

2292.9 

2.10 

1.30 

Fly’s  Bouse,  chimney . 

38  13  46.96 

199  18  01.46 

321  59  91 
947  54  94 

Green  Hill . 

Suscol  Hill . 

149  00  23 

67  55  56 

3990.4 

3903.7 

4363.8 

4969.0 

9.48 

9.43 

Stony  Hill . 

38  15  57.71 

199  17  09.33 

98  13  49 
349  37  55 

Fly’s  Hill  . 

Home  Hill . 

908  19  38 
169  38  09 

5881. • 
9949.6 

6431.9 

3295.6 

3.65 

1.83 

Ferry  House  Chimney . 

38  14  35.08 

199  16  03.33 

59  01  91 
157  48  10 

Fly’s  Hill . 

Stony  Hill . 

238  59  99 
397  47  99 

5117.3 

3010.8 

5506.1 

3999.5 

3.18 

1.87 

Napa  Hill . 

38  18  03.85 

199  14  54.77 

40  04  25 

8  06  28 

Stony  Hill..... . 

Suscol  Hill . 

990  03  02 
188  06  04 

5080.9 

6540.9 

5556.6 

7159.2 

9.16 

4.06 

Napa  Creek . 

38  15  36.57 

199  16  09.86 

22  06  19 
114  16  35 

Home  Hill . 

Stony  Hill . 

902  07  56 
994  15  58 

2498.6 

1586.0 

9655.8 

1734.4 

1.61 

0.98 

Court-house  Spire . 

38  17  50.08 

199  16  07.16 

956  95  91 

8  45  39 

Napa  Hill . . . 

Home  Hill . . . 

76  96  06 
188  45  14 

1809.9 

6441.3 

1978.5 

7044.0 

1.19 

4.00 

Green’s  House,  chimney.. . 

38  17  94.79 

199  17  49.74 

343  09  40 
399  01  99 

Stony  Hill . 

Suscol  Hill . 

163  10  01 
140  09  50 

9809.6 

5143.8 

3064.8 

6718.7 

1.74 

3.89 

Section  X. — Petaluma  creek.  Sketch  It  No.  32. 


Name  of  station.  Latitude.  Longitude.  Azimuth.  To  station—  Back  azimuth.  Distance.  Distance.  Distance. 


•  i  // 

• .  /  ii 

•  /  ii 

•  /  ii 

Metres. 

Yards. 

Miles . 

Point  Penoie . . . 

38  00  40.68 

192  90  59.60 

Petaluma  Creek . 

38  06  10.55 

199  98  93.88 

313  09  40 

Point  Penoie . 

133  14  14 

14856.9 

16946.3 

9.23 

Tolay  Creek . . 

38  07  57.17 

199  93  50.68 

349  46  14 

Point  Penoie . 

169  47  59 

14087.9 

15406.1 

8.75 

63  44  09 

Petaluma  Creek . 

243  41  13 

7491.7 

8116.1 

4.61 

8wUl . . 

38  08  29.34 

199  27  52.34 

10  10  50 

Petaluma  Creek . 

190  10  31 

*  4347.9 

4754.0 

9.70 

979  33  41 

Tolay  Creek . 

99  35  10 

5967.3 

6595.6 

3.71 

Novata . .  . 

38  08  19.44 

199  31  23.92 

966  34  51 

Swift . 

86  37  01 

5143.7 

5&25.0 

3.90 

319  16  45 

Petaluma  Creek . 

139  18  36 

5904.8 

6457.3 

3.67 

Sears . . . . . 

38  10  16  90 

199  30  97.95 

90  37  98 

Novata . . 

900  36  53 

3000.1 

4931.1 

9.40 

311  18  51 

Swift . 

131  90  97 

50.1.6 

5491.5 

3.19 

San  Antonio.. . . . 

38  09  59.90 

199  33  07.90 

959  16  95 

Sears . . 

79  18  04 

3979.7 

4359.1 

9.47 

318  99  57 

Novata  . 

138  31  09 

3846.8 

4906.7 

9.39 

Lakeville . 

38  19  11.75 

129  31  58.10 

91  38  58 

San  Antonia . 

201  38  15 

4605.5 

5036.4 

9.86 

328  00  55 

Sears . 

148  01  51 

4174.5 

4565.1 

2.59 

Haydou . . . 

38  19  93.15 

199  34  37.84 

975  09  15 

Lakeville . . 

95  10  54 

3901.8 

4966.9 

9.49 

334  42  19 

San  Antonia . . . 

154  43  15 

5123.1 

5609.5 

3.18 

Bodwell . . 

38  13  59.32 

199  33  95.96 

39  97  08 

Haydon .  . 

212  96  24 

8257.7 

3569.5 

9.09 

325  24  49 

Lakeville . 

145  95  36 

3766.0 

4118.4 

2.34 
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Section  X. — Petaluma  creek.  Sketch  No.  32. 


Name  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  station — 

Back  aaUnntb. 

Distance. 

Distance. 

Distance. 

•  /  H 

•  t  n 

•  i  n 

•  t  h 

Metre* 

Yard*. 

Mile*. 

Italian . 

38  13  33.95 

199  35  50.58 

-960  50  07 

BodwelJ . 

60  51  36 

3561.9 

3895.9 

3.91 

390  57  50 

Haydon . 

140  58  35 

9809.7 

3073.6 

1.75 

Plat . 

38  14  58.85 

199  35  93.58 

15  06  16 

Italian . T . t 

195  05  50 

9519.6 

9755.4 

1.56 

346  -96  33 

Haydon . 

166  97  01 

4747.4 

5191.6 

9.95 

Petaluma,  Baptist  Church  spire.. 

38  14  10.14 

199  37  33.80 

947  94  95 

Plat . . . 

67  95  46 

3499.0 

3749.8 

9.13 

993  57  30 

Italian . 

113  58  34 

9746.9 

J003.9 

1.71 

Section  X. — Tomalee  Bay.  Sketch  J,  No.  31. 


Name  of  station. 

Latitude. 

'  Longitude. 

Azimuth. 

To  station— 

Back  azimuth. 

Distance. 

Distance. 

Distance. 

•  1  II 

•  /  n 

*  t  n 

•  i  n 

Metre*. 

Yard*. 

Mile t. 

37  55  24.4* 

122  34  4G.68 

Rocky  Mound . 

37  52  54.26 

122  13  31.82 

98  34  04 

Table  Mountain.. . . 

278  21  00 

31483.9 

34429.6 

19.56 

38  19  21.69 

122  33  29.36 

2  26  25 

182  25  37 

44348.4 

48498.1 

27.55 

329  05  51 

Rocky  Mound . 

149  18  10 

56975.4 

62306.6 

35.40 

Tomales  Bay . 

38  10  52.52 

122  55  48.38 

312  49  17 

Table  Mountain..  .... 

133  02  14 

42006  9 

45937,5 

26.10 

244  08  27 

Sonoma  Mountain.... 

64  22  16 

36140.4 

39529.0 

22.45 

38  30  17.68 

123  06  10.99 

292  51  29 

113  11  48 

51703.5 

56541.4 

32.13 

337  07  24 

Tomales  Bay . 

157  13  50 

38974.2 

42621.0 

24.22 

38  45  51.41 

122  49  41.87 

334  15  16 

154  25  22 

54377.4 

59465.5 

33.79 

7  50  53 

Tomales  Bay . 

187  47  05 

65318.7 

71430.5 

40.58 

Funta  Reyes . 

38  04  45.36 

122  51  02.40 

223  23  16 

Sonoma  Mountain . 

43  34  07 

37232.1 

40715.9 

23.13 

1 48  25  24 

Tomales  Bay  . 

328  22  27 

13290.2 

14533.8 

8.26 

Bodega . 

38  18  20.78 

122  59  05.42 

266  59  12 

Sonoma  Mountain . 

87  15  05 

37158.8 

40854.4 

23.21 

340  51  48 

Tomales  Bay . 

160  53  50 

14626.8 

15995.4 

9  09 

38  14  48.60 

122  55  10.53 

138  54  31 

318  52  05 

8682.5 

9494.9 

5.39 

7  12  55 

Tomales  Bay . 

187  12  32 

7336.3 

8022.8 

4  56 

Tomales  Point . 

38  12  42.81 

122  57  16.11 

218  12  41 

Smith . 

38  13  59 

4936.8 

5398.7 

3.07 

327  52  24 

Tomales  Bay . 

117  53  18 

4014.5 

4390.1 

2.49 

38  18  26.31 

123  02  47.11 

301  07  59 

121  12  42 

12969.1 

14182.6 

8.06 

322  44  54 

Torn  ales  Point. .  . 

142  48  19 

13301.0 

14545  6 

8.26 

Preston  . 

38  12  12.05 

122  54  22.16 

40  33  29 

Tomales  Bay . 

220  32  36 

3226.9 

3528.8 

2.00 

102  38  43 

Tomales  Point . 

282  36  55 

4336.5 

4742.3 

2.69 

Mershon . . 

38  10  52.36 

122  53  07.6*1 

90  05  08 

Tomales  Bay ......  .... 

270  03  29 

3911.6 

4277.6 

2.43 

!  143  34  45 

Preston . 

323  33  59 

3053.4 

3339.1 

1.90 

Foster . 

1  38  08  10.46 

122  53  21.90 

184  48  30 

Mcrshon . 

4  48  41 

5009.2 

5477.9 

3.12 

145  OJ  25 

Tomales  Bay . 

325  01  5G 

6096.1 

6666.5 

3.79 

Reynolds . 

38  08  56.11 

i  122  52  14.48 

50  37  41 

Foster . . 

230  36  57 

2218.2 

2425.8 

1.38 

160  09  10 

Me  ration. . 

340  08  37 

3810.7 

4167.3 

2.37 

Hans . i 

38  07  55.54 

122  51  03.67 

97  37  51 

Foster . 

277  36  24 

3469.5 

3794.1 

— '  2.16 

137  17  33 

Reynolds . 

317  16  49 

2541.4 

2779.2 

1.58 

Mike . . 

38  07  27.65 

122  51  55.75 

170  30  42 

Reynolds . 

350  30  30 

2765.0 

3023.7 

1.72 

235  51  23 

Nans . . 

55  51  55 

1512.3 

1675.7 

0.95 

Frink . 

38  06  57.97 

122  50  02.81 

140  08  13 

liana. . 

t  320  07  35 

2312.3 

2528.7 

1.43 

108  24  20 

Mike. . 

|  288  23  10 

2898.9 

3170.1 

1.80 

A'Mie  iv . . . 

38  06  38.04 

122  50  55.31 

244  19  47 

Frink . 

64  20  19 

1418.7 

1551.4 

0.88 

175  07  37 

Hans . 

355  07  32 

2397.9 

2622.3 

•  1.49 

Voting . 

38  0G  01.44  | 

122  50  15.73 

139  29  33 

Agneiv  ,,  . 

319  29  09 

1484.2 

1623.1 

0.92 

190  14  Ot 

Frink . 

10  14  12 

1771.1 

1936.8 

1.10 

Sigvnrt . . . 

38  06  05.02 

122  49  05.33 

139  23  08 

Frink . 

!  319  22  33 

2150.7 

2351.9 

1.34 

Ilf  III..  >■  i  Pnitif 

TO  (|r.  04  M 

IOO  4<|  77 

86  19  23 

136  23  59 

Young . 

266  18  40 

Mlfi  OM  Ml 

1718.7 

1588.3 

1879.5 

1736.9 

1  07 

0.99 

Jo  UJ  .  1  *1  | 

i  1 1"  uU  ,  i  i 

206  11  02 

Sigvart . 

O  1  U  *50  O  i 

26  It  18 

1 404^7 

1536.1 

0.87 

Ilnminnnrt  . . 

38  04  42  07 

122  47  36.58 

114  59  52 

Willow  Point . 

294  58  42 

3069.9 

3357.1 

1.91 

139  47  24 

Sigvart . 

319  46  29 

3349.1 

3662.5 

2.08 

Oferk  T . 

38  04  22.64 

122  48  33.14 

1 

143  28  44 

Willow  Point . . . 

323  28  08 

2359.4 

2580.2 

1.46 

216  30  15 

Hammond .  1 

66  30  5'J 

1503.0 

1643.6 

0.93 
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Section  X. — Tomales  Bay.  Sketch  J,  No.  .31. 


Nan*  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  station*- 

Back  azimuth. 

Distance. 

Distance. 

INstance. 

•  /  n 

•  /  // 

•  /  // 

•  t  // 

Metre*. 

Tori*. 

mu*. 

Gmeier.. •••••••  . . 

38  03  43.00 

199  47  41.94 

134  fH  54 

314  23  09 

1746.5 

1900.9 

1.06 

184  06  14 

Hammond . . . 

4  06  17 

1895.7 

1006.5 

1.13 

Tom’s  Point . . . 

38  la  07.55 

199  96  00.81 

359  51  36 

TnaiajM  Bay . , ....... . 

179  51  40 

4195  6 

4588.9 

9.61 

64  41  99 

Tomales  Point.. -v. .... 

944  40  48 

1784.1 

1961.0 

1.11 

Hog  Island . . 

38  11  48.98 

199  5ft  06.67 

936  41  30 

56  41  57 

1995  6 

1416.8 

0.80 

301  03  55 

Mersbon. . 

191  05  09 

\  3381.4 

3607.8 

9!  14 

PrM4Ani's  Homo i imo-pipo . .... 

38  IS  43.39 

199  94  57.75 

10  50  08 

190  40  37 

3631.4 

3971.9 

SU96 

89  44  94 

Tomales  Point . 

960  49  58 

3365.7 

3650.6 

9.09 

Lam  noose,  sooth  gable.. ..... 

38  IS  S3. 18 

199  54  98.87 

34  06  59 

Tmaal**  R*y-.... . 

914  06  03 

3440.0 

3779.7 

9.14 

07  37  30 

Tomales  Point..... .... 

977  35  47 

4104.4 

4488.4 

9.55 

Blake’s  House, southeast  gable.. 

38  11  36.97 

199  54  04.91 

61  50  93 

Tomales  Bay.. . . 

941  58  10 

9871.3 

3140.0 

1.78 

J13  44  11 

Tomales  Point....  .... 

993  49  19 

5009.9 

5576.3 

3.17 

Panto  RgJW  llllifh  T _ 

38  07  97.63 

199  56  16.63 

186  19  44 

Tomales  Bay.... ...... 

f  • 13  01 

6354.1 

6948.6 

3.95 

959  97  48 

Foster . . 

79  99  34 

4385.6 

4796.0 

9.79 

Magnetic  ftatiop .  ,1trtt1T 

38  11  10.99 

199  55.39.94 

978  47  38 

Mnrahftn . .  T . .  fIfT. _ 

08  49  19 

3750.4 

4101.3 

9.33 

19  49  43 

Tomales  Bay . 

199  49  38 

609.9 

661.8 

0:38 

Sugar-loaf  Bill . 

38  14  97.10 

199  56  39.84 

350  49  46 

Tomales  Bay . 

170  43  13 

6703.4 

7330.6 

4  16 

18  07  46 

Tomales  Point . 

196  07  10 

3383.0 

3009.5 

9.10 

Teton . . . . . 

38  1ft  10169 

199  56  35.93 

19  91  45 

Tomales  Point . . 

19B  91  90 

4668.0 

5104.8 

9.00 

988  10  15 

Smith. . . . 

106  90  07 

9164.7 

9367.9 

1.34 

Richard’s . . . . 

38  04  00.60 

199  57  00.53 

187  51  43 

Tomales  Bay . 

7  59  97 

19635.9 

14067. Q 

7.06 

914  13  10 

Foster . 

34  15  93 

0336.7 

10910.3 

5.60 

Section  XI. — Gulf  of  Georgia.  Sketch  K,  No.  34 


Name  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  station— 

Back  azimuth. 

Distance. 

Distance. 

Distance. 

•  /  // 

•  t  u  ^ 

°  i  n 

•  /  a 

Metre*. 

Yard*. 

Mile*. 

Metis,  north.  . . 

48  44  41.24 

W.O  07  57.12 

240*  41  11 

60  46  14 

9426  0 

10308.0 

6  Sg 

267  15  21 

Luinmi,  north . 

67  90  08 

7814 

8545^7 

4.85 

Point  Whitehorn,  (1) . . 

48  53  07.29 

0  05  51.09 

161  07  47 

161  07  47 

16131  3 

17640  7 

10.09 

332  51  58 

South  Base . 

152  55  96 

12381.6 

13540;2 

7.69 

Trident . .. 

48  47  03.79 

0  15  11.13 

284  01  98 

104  11  42 

17182.7 

18790,5 

10.68 

269  44  25 

South  Base . . 

54  55 

17077  4 

18675:3 

10.61 

East  Roberts . 

48  58  24.09 

0  20  16.69 

296  59  16 

Point  Whitehorn,  (1) . . . 

119  10  06 

20133.8 

29017.7 

19.51 

343  24  09 

Trident . 

163  27  59 

91761.4 

23797.6 

13.59 

48  51  20.10 

0  33  95.73 

230  45  48 

50  55  43 

90740.8 

99681.5 

12JJ9 

289  03  27 

Trident . 

109  17  11 

93636.9 

26847.8 

14  69 

West  Roberts. . 

48  58  15.12 

0  23  39.63 

293  30  12 

Point  Whitehorn,  (1). .. 

,  113  43  38 

23734.5 

25055.3 

14  75 

43  00  31. 

Disappointment . 

292  53  09 

17513.0 

19151.7 

10.88 

Birch  Point... .............. .... 

48  56  97.85 

0  07  58.90 

103  32  58 

East  Roberts . T  T . .  T . 

283  23  42 

15411  7 

16853  8 

9.58 

99  55  22 

West  Roberta . 

979  43  32 

19490.0 

21937.1 

12!07 

Point  Whitehorn,  (2) . .  .... 

48  53  37.89 

0  00  16.04 

42  17  14 

Trident.. . . . 

222  10  31 

16931.3 

17750.1 

10.08 

117  96  34 

East  Roberts . 

297  16  01 

19496.3 

91957.1 

19.08 

Mount  Constitution. . . 

48  40  37.23 

0  08  31.36 

227  04  15 

liUmmi.  north . . 

47  09  26 

1161ft  .9 

19709.8 

7  22 

216  16  20 

South  Base . . . 

36  91  48 

15073.5 

16483.9 

•  37 

Barton . . . 

48  55  52.56 

0  06  12.25 

34  13  34 

Trident. . T  _ ,... 

214  06  48 

19554.2 

21383  9 

12  15 

1  03  56 

Point  Whitehorn,  (2). . . 

181  03  53 

4160.7 

4560 !© 

9.6% 

Trail . 

48  54  17.46 

0  04  44.29 

56  49  30 

Point  Whitehorn,  (2). . . 

236  48  21 

2932.6 

9441.5 

1.39 

148  39  02 

Barton . 

328  37  56 

3440.6 

3702.5 

2.14 

Satellite . 

49  01  96.72 

0  10  04.49 

344  31  38 

Birch  Point.. . T _ 

164  33  13 

9577  9 

10474  l 

5  95 

65  38  25 

East  Roberts. . 

245  30  43 

13642i8 

1491SL4 

8]48 

Sea  Bird . . . 

48  57  18.8Q 

1  0  07  43.19 

97  35  09 

East  Roberts  ..  .  T , ,  T . 

277  25  42 

15436  4 

16880.8 

9  59 

159  27  91 

Satellite . 

339  25  34 

6178.7 

8044!o 

ft.'tfc 

flemi-sh-moo  TTT1 .......... .... 

40  00  47.59 

0  05  35.08 

22  00  37 

Sea  Bird _ _ , . t... 

201  59  00 

6953.9 

7603  6 

4*69 

102  30  11 

Satellite . 

282  96  46 

5605.4 

6i9§:§ 

3.48 

Dravtnn.  ( 11. ...... ............. 

48  58  45.59 

W.O  06  00.89 

135  11  29 

Satellite  ..TTtT  tTTT _ 

315  08  25 

7021.3 

7678.3 

4  38 

187  55  20 

Semi-ah-moo. . . 

7  55  40 

38U4i6 

4l60i6 

9.36 
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Section  XI. — Gulf  of  Georgia.  Sketch  K,  No.  34. 


Name  of  station. 

Latitade. 

Longitndo. 

Anteratk. 

To  station — 

t  ! 

Back  anteratk. 

Distance. 

i 

|  Distance. 

Distance. 

•  t  n  \ 

•  1  H 

•  i  n 

•  /  n 

Jfrhrss. 

Ferdr. 

JRIet. 

Prairie, . . . . 

48  50  19.00 

W.9  00  08.41 

359  38  55 

Trail . . 

17*  33  13 

3787.6  ! 

!  4149.2 

9. 35 

15  98  01 

Point  Whktehorn,  (9). . . 

195  97  10 

5164.7  | 

;  5048.0 

3.91 

48  47  03.30 

0"91  19.98 

183  31  07 

3  31  55 

*  tee*  9 

MR7.A 

13  09 

990  08  9B 

Sncia,  west . 

118  11  58 

9530  5 

10499.3 

5.92 

Matta,  northwest . . 

a  44  57.10 

0*09  18.94  | 

*70  41  55 

tiimmi.  north . 

•8  47  43 

•403.9 

10948.7 

5.08 

947  19  95 

Sooth  feast . 

•7  95  98 

19709.1 

11703.5 

6.65 

48  45  01.81 

0  11  98.45 

959  *1  09 

Best . 

79  98  44 

13151.4 

14389.0 

8.17 

971  11  55 

Lommi,  north . 

•1  19  91 

19194.8 

13958.3 

7.53 

48  45  44.84 

0  11  15.78 

957  40  58 

77  54  39 

19558.9 

13733.1 

7.80 

995  49  05 

Maiia,  north . 

115  51  34 

4597.9 

9.80 

48  50  91.03 

0  01  98.88 

0  49  00 

189  49  04 

10I4S.8 

11086.1 

6  30 

70  39  10 

Trident' . 

950  91  51 

17799.0 

10185. 1 

11.06 

Nonhwest  Bell**  Chain,  Poiot 

48  58  30.79 

0  90  08.51 

999  4*  01 

Point  Wbitehorn, (1)... 

119  59  47 

90100.4 

91987. P 

19.49 

Roberts. 

' 

319  10  01 

South  Beee . 

139  94  16 

31999.9 

34151.3 

19.40 

48  49  00.77 

0  01  19.81 

45  13  10 

•95  08  06 

11638.1 

19793.6 

7.93 

78  03  44 

Trident . 

957  53  13 

17486.4 

19194.6 

10.87 

Marked  Tree,  (3) . 

48  59  94.03 

0  04  39.87 

10  16  10 

i 

198  13  49 

14808.0 

18882  8 

9.96 

53  10  07 

Trident .  i 

933  08  07 

10954.4 

17775.3 

19.10 

Marked  Tree,  (8)...** . 

48  45  49.83 

0  11  99.51 

958  35  37 

South  Base. . 

78  43  14 

19901.0 

13845.7 

7.87 

998  48  34 

Matte,  north . . 

|  116  49  06 

4699.3 

5130.0 

9.98 

Marked  Tree,  (10) . 

48  46  07.97 

0  13  39.30 

139  57  53 

319  98  38 

9730.7 

3014.6 

1.71 

915  50  91 

Point  Wbitehorn,  (>)... i 

36  09  06 

10000.4 

17504.1 

9.94 

Marked  Tree,  (0) . . . 

48  45  55.34 

0  11  47.88 

978  39  38 

Lumml,  north . 

98  47  19 

19656.6 

13843.3 

7.87 

959  45  99 

Booth  Base . 

79  53  95 

13133.8 

14309.7 

6.16 

Marked  Tree,  (13) . 

48  58  30.10 

0  19  59.46 

999  55  18 

Point  Wbitehorn,  (1). ..! 

190  85  56 

19938  0 

91804.3 

19.39 

344  91  33 

Trident . 1 

184  96  10 

91849.9 

93894.4 

13.56 

Marked  Tree.  (15) . 

48  47  50.00 

0  93  19.79 

117  95  30 

997  17  55 

14075.0 

>15392.0 

8.74 

190  95  41 

East'feobeits . 

10  97  54  j 

19894.9 

91756.5 

19.36 

Marked  Tree,  (10) . 

48  47  53.79 

0  93  47.09 

118  95  38 

piunpninlmMt  .... _ 

998  18  99 

13419.4 

14287.4 

8.33 

192  90  44 

East  Roberts . 

19  99  94 

19938.5 

91804.9 

12.39 

Marked  Tree,  (17) . 

48  47  59.83 

0  94  99.06 

1  110  19  58 

1  |)iffnM|ni|||rst  ... _ 

999  06  09 

19095,6 

13883.6 

7.89 

194  33  4V 

Bast  Roberts . 

14  36  55 

19994.9 

31788.5 

19.38 

Marked  Tree,  (21) . 

49  00  11.33 

0  94  06.35 

350  45  31 

VmI  Rnkorli  _ 

170  45  53 

3036.6 

3970.9 

9.96 

34  49  55 

Disappointment . 

914  35  55 

19948.0 

91814.5 

19.39 

Cherry  Point........  •  •••*•>•• 

48  51  37.97 

0  03  98.08 

341  36  31 

ftduth  Base . 

r  101  38  19 

8684.4 

9497.0 

5.40 

349  97  93 

Lumml,  north . 

169  98  49 

19694.9 

13889.7 

7.80 

Northwest  Beil’s  Chain,  Point 

48  53  31.79 

0  03  14.08 

7  19  11 

Matte,  north . 

187  17  53 

10519  2 

18004.9 

10.96 

Wbitehorn. 

49  50  57 

Trident  . 

999  44  13 

16117.9 

17090.0 

10.01 

Bell’s  Chain. ....< .... ....  •••••• 

48  49  99.94 

0  99  34.90 

983  05  01 

Trident _ - _ ........ 

103  15  50 

18084.7 

19770.9 

11.24 

197  39  49 

Disappointment . 

307  30  55 

5901.4 

6519.2 

3.70 

Bell’s  chain,  hydrographic  signal . 

48  49  99.96 

0  99  35.74 

197  40  95 

Disappointment . 

387  37  32 

5999.4 

0478.0 

3.08 

214  15  09 

East  Roberts  . . . 

34  99  04 

90334.1 

92197.4 

12.57 

ftnuphoppor  ..nr _ T t _ .... 

48  49  58.53 

0  30  49.30 

919  11  08 

Rai(  Rnherts ,  ....  _ _ _ _ 

31  19  00 

90105.5 

29059.4 

12.53 

985  19  51 

Trident . 

105  31  31 

19706.9 

91550.1 

12.24 

Pm  Point,  (3).. ........... .... 

48  40  51.19 

0  91  30.08 

287  32  23 

flucta,  west . 

107  38  01 

9017.5 

10517.4 

5.98 

t 

206  13-51 

Patos  Island . . 

86  17  18 

5639.9 

6167.8 

3.50 

Bine  Bell...  •  ••■•»  ••••••••••  •*•• 

48  59  04.48 

0  90  10.10 

287  56  41 

Birch  Point . 

108  05  52 

1  15638  5 

17101.8 

9.79 

282  03  04 

Sea  Bird . 

103  12  98 

15535.3 

18989.0 

9.65 

Marked  Tree,  (R) . . . 

48  53  59.15 

0  05  08.39 

159  37  45 

Barton . 

339  36  57 

3737.4 

4087.1 

9.39 

179  58  26 

Prairie . 

359  58  90 

4391.4 

4725.8 

9.68 

Marked  Tree,  (Ay . 

48  53  39.83 

0  05  38.43 

151  09  33 

Birch  Point... . 

331  07  47 

5895.3 

8479.7 

3.68 

187  04  49 

Prairie . 

7  05  19 

4955.8 

5419.5 

3.08 

Marked.  Tred,  (C) . . 

48  54  96.32 

0  04  11.35 

137  ]6  59 

Barton . 

317  15  26 

3030.4 

3970.1 

9.96 

161  33  27 

Prairie . 

341  39  44 

3670.6 

4014.1 

9.98 

Marked  Tree,  . . 

48  54  44.34 

0  03  35.99 

123  32  01 

Barton . ......  j 

303  30  C3 

3810.0 

4173.1  \ 

2.37 

117  17  29 

i'rairie . 1 

327  10  19 

3478.1 

3803.5 

9.10 

Encampment . 

48  55  33.06 

0  03  99.17 

44  52  45 

Point  Wbitehorn,  (2)... 

224  50  85 

5018.4 

5488.0 

3.19 

35  36  25 

Trail . 1 

915  35  23 

9671.9 

3140.6 

1.79 

fkiff . . . 

48  59  44.44 

0  90  43.89 

291  14  38 

Birch  Point . .  . . 

111  94.  15 

10098.4 

18960.9 

10.37 

285  44  29 

Sea  Bird . ' 

105  54  18 

10497  7 

18041.4 

10.95 

sHead  Reef--  --t . . 

48  45  33.20 

W.O  35  13.30 

-954  43  43 

patos  Island .  . 

74  48  58 

10557.6 

11545.7 

6.56 

1  295  36  17 

Bare  Island . 

115  40  35 

7780.5 

8508.5 

4.83 
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UNITED  STATES  COAST  SURVEY.— GEOGRAPHICAL  POSITIONS. 


Section  XI. — Chdfof  Georgia.  Sketch  K,  No.  34. 


Name  of  station. 

Latitude. 

Longitude* 

Azimuth. 

To  station— 

Back  azimuth. 

Distimce. 

DMtance. 

Distance. 

/ 

•  /  // 

•  /  it 

•  /  it 

‘Bast  Roberts. . . 

•  /  n 

Metre*. 

Fords. 

MU* s. 

48  47  34.77 

W.O  91  44.99 

185  07  58 

5  08  05 

90136  7 

99090.9 

6559.3 

19.51 

979  83  41 

Patos  Island  . . 

99  90  19 

5996.1 

3.73 

Tombow,  northeast . 

48  47  48.47 

0  99  90.00 

981  58  08 
994  35  07 

Patos  Island . 

Suda,  west.* . 

101  56.13 
114  41  93 

6804.4 

11919;0 

7441.1 

19M8.6 

4.96 

6  97 

Whitewashed  Kochs,  Active 

48  45  88.48 

0  13  50.4R 

17  10  03 

Rada, west ........... 

Bare  Island . . 

197  10  55 

794  0 

79K7 

0.46 

harbor. 

09  51  00 

949  47  40 

7793.9 

8583.9 

4.84 

Whitewashed  Tree,  east  point. . . 

48  47  00.03 

0  91  91.99 

990  ^9  17 

Suda,  west . 

East  Point,  (9) . 

110  34  48 

9596.3 

10494.9 

5.90 

334  17  51 

154  17  59 

91.4 

100.0 

6.00 

48  40  50.01 

0  91  99.50 

968  47  18 

guda,  west . 

108  59  50 

9594.3 

6373.9 

10415.5 

6909.5 

5  9» 
3.90 

338  40  40 

Ian  island  . 

158  51  14 

48,47  00j55 

0  91  90.74 

971  07  03 

Patos  Island . . 

91  10  93 
160  06  90 

5438.9 

6647.1 

5947.1 

7969.1 

3.38 

340  04  57 

Bare  Island . 

4.13 

40  00  40.10 

0  05  40.00 

109  15  38 

75  57  97 

Satellite ....... .... .... 

989  19  13 
955  40  97 

5484  3 
18340  8 

5997.5 

90056.9 

3.41 

11.40 

Bast  Roberta . 

48  50  15  00 

0  03  44.40 

71  51  10 

Drayton,  (1) . . . 

«  951  49  97 

9990.5 

3193.8 

1.81 

141 ,48  99 

Semi-  ah-moo . . 

331  46  58 

3037.1 

3977.4 

9.90 

Brant . 

48  57  38.43 

0  03  11.04 

193  11  90 
107  55  17 

Drayton,  (1)  .... ..... 

Shaw’s  Bluff. . 

303  09  18 
347  54  58 

4196.5 

3339.9 

4519.0 

3543.0 

9.50 

9.01 

40  00  47.09 

0  05  30.95 

108  99  55 

Satellite . , . 

988  96  3J 

5581.9 

18417.0 

0103.4 

’  -8.47 

76  00  31 

East  Roberts . . . 

955  58  87 

90140.3 

11.44 

49  00  47.05 

0  05  35.01 

91  50  90 

901  48  50 

6959.9 

5586.1 

7010.4 

4.38 

3.47 

108  94  90 

Satellite . . 

983  91  04 

•108.8 

Parallel . 

40  00  04.38 

0  04  00.09 

109  17  30 

Satellite..... . 

969  13  00 

7713.9 

9940.3 

8434.9 

4.79 

190  94  07 

Bemi-ah-moo . 

306  93  00 

9450.5 

1.40 

48  50  93.07 

0  04  57.75 

103  40  33 

Haiti  i.»h -mOO . 

343  40  05 

9099.0 

1514.9 

9951.5 

1056.0 

1.06 

0.94 

980  10  38 

Shaw's  Bluff . 

100  11  33 

Close,  hydrographic  signal . 

48  58  41.95 

0  CO  10.54 

137  05  44 
190  97  54 

Satellite . 

Seml-ah-moo . 

317  09  47 

10  98  91 

0960.5 

3906.3 

7033.T 

4337.4 

4.34 

9.40 

Tumbow,  west . 

48  47  48.83 

0  94  40.04 

105  99  07 
183  41  19 

East  Roberts...., . . 

West  Roberts . 

15  95  97 

3  41  58 

90351.7 

19385.9 

99916.0 

91199.1 

19.05 

19.04 

Whitewashed  Western  Rocks 

48  50  13.30 

0  31  06.93 

190  90  53 

Disappointment . 

308  19  09 

3479.0 

3805.9 

9.10 

of  Bell's  chain. 

991  10  07 

East  Roberts . 

41  18  19 

90156.5 

99049.5 

19.59 

PilhrM  . . 

48  59  99.70 

045  45.47 

930  99  34 

Bast  Roberts . . 

59  34  15  | 

91970.3 

94096.4 

13.06 

*  •••••••  ••••••  ••••  •••••• 

933  33  54 

West  Roberts . 

53  43  01 

18349.8 

90000.8 

11.40 

Pender  . 

48  53  37.00 

0  36  00.79 

947  38  31 
307  01  05 

East  Roberts . 

Diappointment . 

67  51  54 
197  04  38 

83417.9 

7031.3 

95009.1 

7678.3 

14.55 

4.30 

Whitewashed  Western  Rocks, 

48  53  58.33 

0  38  49.80 

940  51  57 

Bast  Roberts . 

70  05  59 

98978.7 

14.90 

19.44 

Plomper  signal 

940  33  45 

West  Roberts . 

06  45  00 

90018.5 

91991  lo 

Fraser's  River . 

40  01  98.71 

0  90  93.35 

330  53  14 

94  36  47 

West  Roberts . 

Disappointment . 

.  150  55  18 

904  31  99 

6849.8 

90009.9 

7483.1 

99604.0 

4.95 

19.84 

Bast  Point  Reef . . . 

48  47  10.35 

0  91  00.90 

343  10  18 
38  19  03 

Bare  Island.. . 

East  Point,  (9) . 

163  11  31 
919  11  54 

*  0845.4 

473.9 

7485.9 

518.9 

4.95 

0.30 

Marked Tree 9,  Drayton  Head... 

48  57  90.11 

0  03  97.14 

198  07  36 
174  09  43 

Drayton,  (l)....j . 

Shaw’s  Bluff . 

308  05  53 
354  09  30 

3974.1 

3381.5 

4340.0 

3097.9 

9.47 

9.10 

Marked  Tree  8,  Drayton  Head  .. 

48  57  30.47 

0  04  04.04 

133  08  35 
187  48  54 

Drayton,  (1) . 

Shaw’s  Bluff . 

319  07  06 

7  49  10 

3179.4 

3071.7 

3470.9 

3359.1 

1.98 

1.91 

Marked  Tree  4,  Drayton  Head.. 

48  57  37.87 

0  04  15.88 

134  99  97 
103  01  10 

Drayton,  (l) . .. 

Shaw’s  Bluff . 

314  91  06 
19  01  40 

9968.6 

3067.3 

3968.9 

3354.3 

1.86 

1.91 

Marked  Tree  5,  Drayton  Head.. 

48  57  54.34 

0  05  04.58 

144  05  96 
913  11  34 

Drayton,  (1) . 

Shaw’s  Bluff . 

394  04  43 
33  19  35 

1953.1 

9977.3 

9134.6 

3355.9 

1.91 

1.85 

Marked  Tree  6,  Drayton  Head.. 

48  58  06.50 

0  05  30.59 

ISO  13  44 
938  45  56 

Drayton,  (1) . 

Shaw’s  Bluff . 

339  13  98 
48  47  95 

1931.1 

3113.9 

1335.4 

3405.3 

0.76 

1.93 

Shell  Bank.  . . . 

48  57  47.05 

0  04  30.39 

137  10  90 

Drayton,  fn . 

317  09  94 

9437.6 

9605.7 

1.59 

909  30  33 

Shaw’s  Bluff . 

99  31  14 

9980.4 

3193.7 

1.81 

Northwest  Fatos . 

48  47  16.00 

W.O  10  56.71 

978  03  06 
931  30  00 

Trident . 

Point  Whitehorn,  (1).. . 

98  04  10 
51  38  91 

9176.3 

17331.5 

9379  9 
18945.5 

1.35 

10.70 
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UNITED  STATES  COAST  SURVEY.— GEOGRAPHICAL  POSITIONS. 


Section  XL — Admiralty  Inlet.  Sketch  Kt  No.  34. 


Name  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  station — 

Back  azimuth. 

Distance. 

Distance. 

Distance. 

•  /  n 

•  i  ii 

•  i  ii 

•  i  n 

Meti  es. 

Yards. 

Miles. 

48  07  03.0-2 

Hudson. 

Point  Hudson,  astronomical  *zi- 

48  07  06.71 

E.  0  00  07.18 

52  29  00 

Astronomical  Station, 

232  29  15 

187.2 

204.7 

0.12 

muth  station,  1866. 

1852 

48  09  31.56 

0  04  24.97 

52  01  11 

Point  Hudson . 

231  57  59 

6763.2 

7396.0 

4.20 

48  05  57.30 

E.  0  02  04.63 

131  26  18 

?oint  Hudson  . 

311  24  51 

3239.8 

3542.9 

2.01 

204  41  13 

Admiralty  Head . 

24  42  58 

6943.5 

7593.2 

4.31 

48  05  35.43 

W.O  03  01.31 

263  52  33 

Kilisut . 

83  56  20 

6365.2 

6960.8 

3.95 

234  06  34 

Point  Hudson . 

54  08  55 

4811.3 

5261.5 

2.99 

48  04  31.23 

E.  0  00  22.90 

114  07  01 

Southwest  Base . 

294  04  29 

4629.0 

5062.1 

2.88 

176  03  06 

Point  Hudson . 

356  02  54 

4720.3 

5162.0 

2.93 

48  06  37.57 

W.O  01  18.19 

286  29  29 

Kilisut .  . 

106  32  00 

4375.8 

4785.2 

2.72 

331  13  06 

Walan . 

151  14  22 

4345  6 

4752.2 

2.70 

48  08  43.74 

W.O  00  16.39 

258  19  19 

Admiralty  Head . 

78  29  49 

5936.9 

6492.4 

3.69 

330  16  18 

Kilisut ..' . 

150  18  03 

5882.9 

6433.4 

3.65 

48  06  13.13 

E  0  C3  41.27 

110  30  50 

290  28  10 

4726.9 

5169.2 

2.94 

133  15  39 

Point  Wilson . 

313  12  42 

6745.0 

7376.1 

4.19 

Lagoon . . 

48  04  49.57 

0  08  17.14 

114  21  23 

Marnwstone  Point .... 

294  17  58 

6264.0 

6850.1 

3.89 

150  16  20 

Admiralty  Head . 

330  13  27 

9675.0 

10580.3 

6.01 

Nodule  Point . 

48  01  55.90 

0  04  55.42 

169  04  22 

Marrowstone  Point _ 

349  03  27 

8091.1 

8848.2 

5.03 

217  53  10 

Lagoon . 

37  55  40 

6798.0 

7434.1 

4. » 

48  01  55.57 

0  08  37.92 

175  25  29 

Lagoon . 

355  25  14 

5391.0 

5895.4 

3.35 

142  21  50 

Marrowstone  Point  .... 

322  18  10 

10048.8 

10989.1 

6.24 

47  57  36.75 

0  04  27.66 

184  06  34 

Nodule  Point . 

4  06  55 

8023  7 

8774.5 

4.98 

212  57  32 

Bush  Point . 

33  00  38 

9528.7 

10420.3 

5.92 

47  58  28.29 

0  11  57.14 

126  34  04 

Nodule  Point . 

306  28  51 

10876.4 

11894.1 

6.76 

147  26  58 

Bush  Point . 

327  24  30 

7669.4 

8387.0 

4.76 

Foulw<*nther  . . 

47  56  30.02 

0  08  46.53 

154  33  50 

Nodule  Point . 

334  30  58 

11146.2 

12189. 1 

6.92 

178  59  02 

Bush  Point . 

358  58  55 

10055.3 

10996.2 

6.25 

Duplicate . . . . 

47  58  07.07 

0  12  16.64 

"  55  30  27 

Foulweather  Bluff . 

235  27  51 

6058.2 

6625.1 

3.76 

127  44  25 

Nodule  Point . 

307  38  57 

11557.2 

12638.6 

7  18 

Point  No  Point.. «••••••••  ••••  • 

47  54  46.04 

0  13  28.35 

164  19  29 

Double  Bluff. . 

344  18  21 

7000.7 

7655.7 

4.35 

166  23  45 

Duplicate . 

346  22  52 

6324.0 

6915.7 

3.93 

Snatch**?  tt«>m|.  _ _  _ _ _ 

47  54  57.15 

0  19  14.46 

87  47  40 

Point  No  Point . 

267  43  23 

7190.9 

7863.7 

4.47 

124  07  16 

Duplicate . 

304  02  06 

10467.3 

11446.7 

6  50 

Apple  PoVA  ,,.,-TTt . 

47  48  57.90 

0  16  05.84 

163  10  39 

Point  No  Point . 

343  08  42 

11297.5 

12354.6 

7.02 

'  • 

199  26  19 

Scatchet  Head . 

19  28  39 

11766.3 

12867.3 

7.31 

Point  Well* . 

47  46  57.00 

0  21  14.19 

120  13  41 

Apple  Cove . 

300  09  53 

7423.2 

8117.8 

4.61 

170  29  01 

Scatchet  Head . 

350  27  33 

15035.3 

16442.2 

9.34 

President 

47  45  51.33 

0  16  46.20 

171  42  39 

Apple  Cove . 

351  42  09 

5822.6 

6367.4 

3.62 

249  59  42 

Point  Wells . . 

70  03  00 

5936.2 

6491.6 

3.69 

Meadow  ttt.tT.  . 

47  41  42.48 

0  20  42.63 

147  21  49 

President . 

327  18  54 

9128.2 

9962.3 

5  67 

183  52  07 

Point  Wells . 

3  52  31 

9735.2 

10646.1 

6.05 

piHrr  . 

47  41  40.53 

0  14  48.82 

219  21  37 

Point  Wells . 

39  26  22 

12647.5 

13830.9 

7.86 

269  29  46 

Meadow . 

89  34  08 

7376.7 

8066.9 

4.58 

Y I... tr---  .......... 

47  38  04.19 

0  15  39.95 

170  56  05 

Elder . 

350  55  27 

6765.5 

7398.5 

4.20 

223  05  45 

Meadow . 

43  09  29 

9236.4 

10100.6 

5.74 

Magnoli*  ...T._Tt  .......... 

47  38  34.80 

0  20  05.88 

80  21  36 

Yemoalt .  . 

260  18  20 

5630.2 

6157.0 

3.50 

130  57  54 

Elder . 

310  54  00 

8754.1 

9573.2 

5.44 

Restoration  pninf  Ir.... 

47  35  05.78 

0  16  17.78 

171  50  34 

Yemoalt . 

351  50  06 

5565.5 

6086.3 

3.46 

216  24  02 

Magnolia . 

36  26  50 

8021.7 

8772.3 

4.98 

Battery  Pol ntTTT1T .  rt . 

47  34  37.04 

0  19  51.24 

182  22  59 

Magnolia . 

2  23  10 

7348.6 

8036.2 

4.56 

101  16  36 

Restoration  Point . 

2  81  13 

4547.5 

4923.0 

2.83 

Hydrographic  Rignal 

48  05  30.84 

0  01  01.90 

159  05  04 

Point  Hudson . . 

339  04  23 

3169.8 

3166.4 

1.97 

237  47  46 

Kilisut . 

57  48  33 

1533.5 

1677.0 

0.95 

[Jnpg  Bpit  .it  t . . 

48  05  30.83 

0  01  02.03 

24  51  31 

Walan . 

204  51  02 

1926.6 

2106.9 

1.20 

125  24  29 

N.  E.  Base . . . 

305  22  45 

3558.4 

3891.4 

2.21 

Ebey’s  House,  southwest  end. .. 

48  07  11.33 

E.  0  00  10.00 

22  13  41 

Point  Hudson . 

202  13  39 

153.9 

168.3 

0.09 

169  04  01 

Point  Wilson . 

349  03  41 

2875.4 

3144.5 

1.79 

Point  Partridge  . 

48  12  59.31 

W.O  00  33.74 

357  24  30 

Point  Wilson . 

177  24  43 

7931.9 

8674.1 

4.93 

355  33  24 

Point  Hudson . 

175  33  54 

10922.3 

11944.3 

6.79 
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Section  XL — Admiralty  Inlet.  Sketch  K,  No.  34. 


Name  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  station— 

Back  azimuth. 

Distance. 

Distance. 

Distance. 

•  /  n 

•  /  ii 

•  /  n 

•  /  n 

Metres. 

Yards. 

Miles. 

Point  Rosa . . 

48  08  38.18 

W.0.02  01.55 

199  39  59 

12  41  04 

8266.0 

9030,4 

5. 14 

960  26  97 

Admiralty  Head  ....... 

80  31  15 

80«9.8 

8857.7 

5.03 

48  10  50.80 

0  91  44.39 

280  00  38 

100  15  19 

24824.6 

97147  4 

15.42 

961  50  47 

Point  Partridge . 

89  06  34 

26492  5 

28971.4 

16.46 

Dungeness  (new)  Light-house  . . 

48  10  58.98 

0  91  34.C6 

980  03  10 

Point  Ross . 

100  17  44 

24619.5 

26915.5 

15.29 

261  44  94 

Point  Partridge . 

82  00  04 

26285.6 

28745.1 

16.33 

48  03  31.82 

W.O  00  56.53 

145  56  03 

8  W.  Base . 

325  54  30 

46(18  7 

5039.9 

2  86 

220  27  33 

Walan . 

40  28  32 

2533.4 

2770.5 

1.57 

48  03  00.35 

B.  0  00  39.41 

117  50  09 

297  49  03 

2082  4 

2 '77. 3 

1.29 

176  08  58 

Walan . 

356  06  51 

2906.1 

3178.0 

1.81 

48  03  10.09 

W.O  00  09.70 

158  59  19 

338  58  44 

2704. 1 

2957  1 

1.68 

909  19  35 

Crane . 

29  20  06 

1760.4 

1947.0 

1.11 

48  09  33.41 

E.  0  00  53.94 

72  99  11 

252  28  21 

1367.0 

1494  9 

0.P5 

159  17  95 

Crane . 

339  17  10 

1219.4 

1333.5 

0.76 

48  03  04.68 

0  00  49.44 

97  45  45 

277  45  01 

1936.3 

1352  0 

0  77 

168  94  98 

348  24  15 

1754  8 

19(9  0 

]  .09 

48  01  54  83 

0  00  11.00 

137  49  96 

317  49  11 

637  9 

696  8 

0.39 

199  21  28 

Crane . 

19  91  44 

2071.5 

22u5.3 

1.29 

(I) . 

48  09  50  03 

0  05  41.90 

340  M  06 

160  5R  04 

98 1R  4 

10737. 1 

6. 10 

90  25  55 

Marrowstone  Point.  ... 

200  24  25 

7147.2 

7816.0 

4.44 

48  09  55  43 

0  07  03.01 

350  46  34 

170  47  29 

9569,4 

10464  8 

5.94 

31  17  50 

Marrowstone  Point . 

211  15  20 

6032.5 

8784.1 

4.99 

48  09  31.94 

0  08  19.33 

359  90  30 

179  20  34 

8699  5 

95)3.5 

5.41 

42  30  59 

Marrowstone  Point. .... 

222  27  30 

8296.8 

9U73.1 

5.16 

Shipyard . . . . 

48  08  33.75 

0  08  49.38 

55  56  18 

0<K  99 

7692  0 

8411  7 

4  78 

5  30  58 

Lagoon . . 

185  30  34 

6924.4 

7572.3 

4.30 

Boyle . . . . . 

48  07  10.38 

0  09  04.61 

195  03  05 

304  59  37 

7058  8 

7719.3 

4  39 

19  43  38 

Lagoon . . . 

192  43  03 

4458.0 

4875  1 

2.77 

Craven,  (1) . . 

48  04  99.09 

0  03  54.01 

184  03  06 

Admiralty  Head . 

4  03  29 

9055  0 

9902  3 

5.63 

175  18  49 

Marrowstone  Point. . . . . 

355  18  39 

3224  0 

3525 !7 

2.00 

Craven,  (9) . . 

48  03  94.74 

0  04  03.58 

189  17  53 

Admiralty  Head . . 

2  18  09 

11028  3 

12060.2 

6.85 

174  55  45 

Marrowstone  Point. .... 

354  55  28 

5220.9 

5709.4 

3.24 

Slide . 

48  00  40.74 

0  10  13.99 

109  24  41 

Nodule  Point . 

289  20  44 

6995.0 

7649.5 

4.35 

339  43  29 

Double  Bluff. . 

152  44  46 

4671.1 

5108.2 

2  90 

Ca|v<is  Rnrk  . . . 

47  57  11.64 

0  04  48.09 

208  29  35 

Rush  Point . . 

28  32  26 

9979.0 

10912  7 

6.20 

955  95  55 

Double  Bluff . 

75  31  14 

|  9102.7 

10052; 9 

5.71 

Rayward  ................. ...... 

47  59  57.39 

0  13  93.77 

66  18  07 

Rasalt  Point . . 

246  12  13 

10785  4 

11794.6 

6.70 

111  39  50 

Nodule  Point  . 

291  27  17 

9985.0 

10919.3 

6.20 

Neck  -  r  -  - . . . 

47  55  18.03 

0  09  59.96 

172  11  13 

Rush  Point . 

352  10  13 

12392  4 

13552.0 

7.70 

152  53  02 

Nodule  Point . 

332  49  16 

13808.3 

15100.3 

8.58 

Briar . . . 

47  58  94.39 

0  04  03.36 

221  04  04 

Bush  Point . . 

41  07  28 

8657.0 

9467.0 

5.38 

269  35  48 

Double  Bluff. . . 

89  41  40 

9825.0 

10744.3 

6.10 

Lirneatone. _ .......  _ _ .... 

47  58  51.94 

0  09  33.51 

233  03  35 

Ru«h  Point.  . 

53  08  06 

9444.3 

10328  0 

5  87 

273  49  12 

Double  Bluff . 

93  56  11 

11714.1 

12810  2 

7.28 

T.inlln . 

48  01  06.99 

0  04  49.48 

999  11  16 

Double  Bluff . 

119  16  34 

10158.1 

11106  6 

6.31 

3  59  95 

Basalt  Poiut.. . . 

183  59  09 

6506.1 

7114.9 

4.04 

QHUtlrr . .  ........ 

47  55  59.68 

0  07  49.05 

125  40  40 

Rasalt  Point . . 

305  38  10 

5142.7 

5623  9 

3  19 

185  15  45 

Bush  Point . . 

5  16  21 

11037.3 

12070.1 

6.86 

Tala  Point,  1855 . 

47  55  54.71 

0  05  33.11 

156  41  33 

Basalt  Point . 

336  40  44 

3431.5 

3752  6 

2.13 

239  31  24 

Double  Bluff. . 

59  36  09 

9240.2 

10104.8 

5.74 

Tala  Point,  1858 . 

47  55  54.60 

0  05  33.00 

156  44  55 

Rasalt  Point . . 

336  44  07 

3431.8 

3755  1 

9  13 

266  48  19 

Canal . 

86  50  00 

2827.8 

3092.4 

1.76 

Olele . . . . 

47  58  08.80 

0  03  58.97 

219  05  04 

Bush  Point . 

39  38  32 

9090.7 

9941.3 

5.65 

266  50  18 

Double  Bluff . . . 

86  56  14 

9945.5 

10876.1 

6.18 

Oak  Bay . 

48  00  35.99 

0  03  49.69 

291  10  33 

Double  Bluff. . 

111  16  40 

10997.3 

12026.3 

6.83 

350  22  49 

Basalt  Point . 

170  23  23 

5589.9 

6112.9 

3.47 

Home  between  Lagoon  and  Bash 

48  03  49.86 

0  08  57.09 

6  24  08 

Bush  Point  . 

186  23  54 

3551 .3 

3883.6 

9.21 

Point. 

124  07  22 

Marrowstone  Point . 

304  03  27 

7892.7 

8531  2 

4.90 

Hood’s  Head. . . . . 

47  53  19.33 

0  08  99.87 

143  40  57 

Tala  Point,  1856 . 

323  38  51 

5952.4 

6509.4 

3  70 

171  56  00 

Canal . 

351  55  35 

5001.5 

5469.5 

3.11 

Pond . 

47  55  36.54 

B.  0  08  00.81 

353  50  17 

Hood’s  Head  . . . 

173  50  33 

4262.0 

4660.8 

9.65 

100  18  59 

Tala  Point,  1856 . 

280  17  09 

3118.7 

3410.5 

1.94 

35 
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Name  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  station— 

Back  azimuth. 

Distance. 

Distance. 

|  Distance. 

•  /  n 

®  /  // 

•  /  it 

•  /  n 

Metre*. 

Fords. 

Mile*. 

Clay  Bank . 

47  54  19.06 

E.O  09  44.50 

49  35  41 

Hood’s  Head . 

929  34  40 

9505.3 

2739.7 

1.56 

119  29  53 

Tala  Point,  1856  . 

999  96  46 

5996.9 

6558.0 

3.79 

Adam’s  Apple . 

47  55  90.88 

0  06  54.19 

9  49  58 

Hood’s  Head . 

189  49  99 

3809.7 

4166.9 

9.37 

104  01  90 

Tala  Point,  1856 . 

983  56  51 

4303.6 

4706.3 

2.67 

Peninsula,  (2) . . . 

47  54  36.75 

0  05  46.94 

276  16  41 

Clay  Bank.... . 

96  19  38 

4977.3 

5443.0 

3.09 

3U6  18  07 

Hood’s  Head . 

126  90  03 

4037.0 

4414.7 

2.51 

47  53  11.88 

0  10  14.09 

95  45  06 

Hood’s  Head  .... ...... 

975  43  46 

9390.3 

2537.4 

1.44 

163  33  30 

Olay  Bank . 

343  33  08 

9165.9 

9367.8 

1.34 

Gamble,  (3)....  .  . . «... 

47  51  39.31 

0  10  36.89 

139  53  59 

Hood’s  Head . 

319  59  90 

4317.9 

4721.9 

9.68 

171  12  36 

Barnacle . 

351  19  19 

3109.7 

3400.7 

1.93 

Gamble,  (1) . 

47  51  97.03 

0  10  00.45 

149  49  07 

Hood’s  Head . 

329  40  55 

4017.5 

4393.4 

9.50 

957  51  51 

Gamble,  (2) . 

77  58  18 

774.7 

847.9 

0.48 

Salsbury  Point . . 

47  51  28.79 

0  08  34.99 

176  09  57 

Hood’s  Head . 

356  09  49 

3499.0 

3749.9 

9.13 

213  04  54 

Barnacle . . . . 

33  06  08 

3797.8 

4153.1 

9.36 

Termination  Point . 

47  58  08.74 

0  06  55.87 

244  39  21 

Barnacle . 

64  41  48 

4554.3 

4980.4 

9.83 

283  44  97 

Gamble,  (9) . 

103  47  11 

4798.9 

5171.4 

9.94 

Southwest  Point,  flood’s  Head . . 

47  58  46.98 

0  07  49.91 

914  94  97 

Hood’s  Head . 

34  94  99 

1934.4 

1319.9 

0.77 

303  14  00 

Gamble,  (9) . 

193  16  04 

4166.4 

4556.9 

9.59 

Crab-apple . . . 

47  55  11.65 

0  19  10.38 

177  93  47 

Double  Bluff. . 

367  93  37 

6017.9 

6580.9 

3.74 

181  23  09 

Duplicate . . . 

1  23  07 

5418.9 

5995.9 

3.37 

Indian  Point . 

47  55  61.90 

0  18  90  96 

79  09  35 

Point  no  Point. . . 

851  56  58 

6386.5 

6984.1 

3.97 

118  56  58 

Duplicate . 

996  58  21 

8634.7 

9449.6 

5.36 

Gully . 

47  58  97.18 

0  13  44.47 

2  49  48 

Point  no  Point . 

189  49  36 

6775.4 

7409.4 

4  91 

59  41  05 

Foul  weather  Bluff. .... 

939  37  94 

7161.9 

7831.3 

4.45 

Eagle,  (3) . 

47  57  11.48 

0  18  99.04 

54  39  43 

Point  no  Point . 

934  36  00 

7658.4 

8368  4 

4.75 

102  34  09 

Duplicate . . 

282  29  31 

7919.9 

8653.3 

4.99 

Deer  Lagoon . 

47  59  39.50 

0  15  44.17 

334  27  58 

Indian  Point . 

154  99  54 

7549.9 

8855.6 

4.69 

17  47  49 

Point  no  Point . 

197  46  08 

9995.6 

10068.8 

5.73 

Clay . 

47  58  39.75 

0  17  19.91 

346  15  54 

Indian  Point . 

166  16  39 

5336.2 

5835.5 

3.39 

33  54  07 

Point  no  Point.... . 

913  51  15 

8619.2 

9495.7 

5.35 

Scatrhet,  east....  .  .T  _ . . . . 

47  54  29.67 

0  91  39  47 

33  33  34 

Apple  Cove . . ,t.r. 

213  99  39 

19990.4 

13440.4 

7  64 

93  16  49 

Point  no  Point . 

973  10  50 

10067.5 

11009.5 

6.95 

Pilot  Point . 

47  59  58.00 

0  14  13.40 

238  14  47 

flcatchet  Head ........ . 

58  18  30 

7350.3 

8038.1 

4.57 

349  04  91 

Apple  Cove..... . 

169  05  44 

7597.9 

8308.8 

4.79 

Bun . 

47  51  40.99 

0  94  57.54 

65  34  15 

Apple  Cove . . 

945  97  41 

19119.0 

13253.0 

7.53 

130  94  47 

Scatchet  Head . 

310  90  39 

9354  6 

10899.9 

5.81 

Granite  T . .  . . . 

47  50  98.36 

0  93  51.97 

73  56  56 

Apple  Cove.. . 

953  51  11 

10073.9 

11016.5 

6.96 

145  18  48 

Scatchet  Head. ...... 

395  15  93 

10096.3 

11043.2 

6.97 

Water . 

47  49  99.79 

0  99  37.11 

84  38  45 

Apple  Cove... . 

964  33  55 

8174.2 

8939.1 

5.06 

157  50  06 

Scatchet  Head . 

337  47  36 

11151.4 

12194.8 

6.93 

Log . . . 

47  48  31.55 

0  21  39.17 

96  58  14 

Apple  Cove.. . 

976  48  19 

6836.8 

7476.5 

4.95 

166  30  02 

Scatchet  Head . 

346  28  20 

19947.9 

13393.9 

7.61 

Rose. . . . 

47  51  91.69 

0  14  33.29 

991  14  48 

Scatchet  Head . 

41  18  17 

8853.4 

9681  8 

5  50 

336  33  42 

Apple  Cove . 

156  34  51 

4839.5 

5299.3 

3.01 

Sycamore..... . . . 

47  50  18.79 

0  14  38.35 

913  41  13 

Scatchet  Head . 

33  44  38 

10334.7 

11301.7 

6.49 

393  55  16 

Apple  Cove . 

143  56  21 

3090.3 

3379.5 

1.99 

florins  . . . . 

47  58  55.69 

0  25  03.99 

94  48  54 

Water . . 

904  47  06 

7940.5 

7918.0 

4  50 

,u§  asses  sees  ••  •  •  #••••*••  •  •  •  * 

56  44  34 

Apple  Cove . 

936  37  56 

13367.0 

14617.7 

8l31 

PMflMfllon  . . 

47  54  30.83 

0  99  27.76 

312  18  28 

Spring. _ _ T 

132  90  93 

4366.8 

4775.4 

9.71 

358  49  47 

Water . 

178  49  54 

9515.0 

10405.3 

5.91 

Bnzxard . . 

47  56  18.73 

0  23  30.78 

349  58  39 

Spring . 

169  59  48 

6559  5 

7173.3 

4.06 

21  26  95 

Possession . 

901  95  38 

3579  7 

3914.6 

2.99 

Bound .  . 

47  54  53.40 

0  95  48.93 

80  30  46 

Possession . 

960  96  17 

4990.0 

4614.9 

9.69 

139  44  35 

Buzzard . 

319  49  53 

3883.6 

4947.0 

9.41 

Point  Elliott  . 

47  56  51.59 

0  96  35.10 

14  55  46 

Bound .  . 

194  55  11 

3777.3 

4130.7 

9.35 

75  09  31 

Buzzard . 

955  07  14 

3956.8 

4397.0 

9.46 

Hawk . 

47  57  33.50 

0  94  04.50 

992  29  17 

Point  Elliot . 

119  31  09 

3381.8 

3698.9 

9.10 

336  27  46 

Sound . .  . 

156  99  03 

5392.5 

5897.1 

3.35 

North  gable  of  north  bouse,  at 

47  54  50.74 

0  99  99.08 

933  48  38 

Point  Elliott . 

53  51  41 

6324.6 

6916.4 

3.93 

entrance. 

968  50  93 

Sound . 

88  52  51 

4135.3 

4592.9 

2.57 

First  stake  south  of  Buuard.... 

47  55  96.31 

E.O  99  28.49 

918  36  31 

Buzzard . 

38  37  17 

9071.8 

9265.6 

1.99 

983  45  04 

Bound. . . 

103  47  38 

4969.9 

4668.7 

9.65 
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UNITED  STATES  COAST  SURVEY.— GEOGRAPHICAL  POSITIONS. 


Section  XI. — Admiralty  Inlet.  Sketch  K,  No.  34. 


Name  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  station— 

Back  azimuth. 

Distance. 

Distance. 

Distance. 

0  /  II 

47  54  50.75 

•  i  n 

B.  0  99  99.11 

•  /  n 

905  13  11 
317  59  95 

79  53  06 

•  /  n 

95  13  57 

Mttres. 

3003.6 

Fords. 

3984.6 

Miles. 

1.87 

Possession. 

138  01  19 

4783.6 

5931.9 

9.97 

47  46  95.00 

0  91  95.80 

President . 

959  49  38 

5913.7 

6467.0 

3.67 

195  99  01 

180  53  43 

305  18  04 

8161.5 

8925.9 

5.07 

47  46  56.16 

0  16  03.01 

Apple  Oove . . . 

0  53  45 

3760.0 

4111.8 

9.34 

969  44  18 

987  19  91 

Point  Wells . 

89  48  08 

•476.8 

7089.8 

4.09 

47  48  07.18 

0  15  38.69 

Point  Wells . 

107  16  30 

7311.7 

7905.8 

4.54 

341  97  39 

16  07  57 

161  98  99 

4494.6 

4838.6 

9  75 

Robin . 

47  44  58.05 

0  99  06.49 

Meadow  .....  . . 

196  06  55 

6986.9 

6875.2 

3.91 

103  53  31 

199  04  43 

983  49  34 

6868.4 

7511.1 

4.97 

47  43  49.84 

0  99  17.96 

President  . 

309  00  99 

8896.0 

9730.6 

5  53 

170  08  08 

915  49  17 

Point  Wells . 

350  07  18 

7747.3 

8479.2 

4.81 

47  40  49,81 

0  14  33.95 

Point  Wells . . 

35  54  14 

14958.6 

15509.8 

8.86 

956  30  31 

995  11  31 

76  35  04 

7919.1 

8660.1 

4.99 

47  49  97.41 

0  14  31.99 

Point  Wells . . 

45  16  99 

11899.0 

19998.9 

7.34 

980  07  91 

174  14  31 

100  11  56 

7865  9 

8601  $ 

4.89 

47  39  48.97 

0  15  05.59 

Elder  . 

354  14  19 

3484.5 

3810.5 

9.17 

...  -r-r--- 

347  95  15 

310  45  46 

167  95  40 

3993.2 

3601.3 

9.05 

47  44  43  11 

0  15  39.46 

Meadow  . . 

130  49  36 

8537.7 

9336.6 

5.30 

16  56  33 

991  93  54 

Point  Monioe . 

196  55  48 

4380.5 

4790.4 

9.79 

Drift . 

47  49  00.88 

0  14  46.64 

Point  Wells . . 

41  98  41 

19198.1 

13339.5 

7.58 

974  90  35 

115  95  49 

94  94  58 

7443.4 

8130.9 

4.69 

flreek . 

47  40  98  84 

0  90  41.91 

Point  Monroe . 

995  91  15 

8539.9 

9338.2 

5.30 

140  41  47 

937  13  15 

390  37  59 

10150.8 

11100.6 

6.31 

47  44  57.38 

0  16  38.37 

Point  Wells . 

57  16  39 

6898.3 

7467.2 

4.94 

319  45  17 

943  36  90 

139  48  18 

7883.2 

@@20.8 

4.90 

WiflU  ,  . 

47  45  98.36 

0  16  48.99 

Point  Wells . 

63  39  36 

6163.9 

6740.6 

3.83 

395  03  99 

934  17  46 

145  06  15 

8507.1 

9303.1 

5.99 

TUs. . 

47  43  11.44 

0  19  93.96 

Foster . . 

54  90  (16 

4859.9 

5307.0 

3.01 

997  00  09 

945  56  13 

Point  Monroe . 

117  01  44 

9993.4 

3973.5 

1.86 

BumriHoii  ,  r  T _ _ 

47  43  33.39 

0  11  40.96 

Foster . 

65  58  04 

5981.6 

5775.8 

3.98 

999  50  57 

956  16  59 

Point  Monroe . 

119  53  03 

4091.7 

4474.5 

9.54 

fflinny  .TTTtt  M,ir. _ TT.TTTTtt 

47  44  09.09 

0  19  05.13 

Foster . 

76  19  95 

4445.9 

4861.1 

9.76 

315  51  13 

332  09  08 

Point  Monroe....  ...... 

135  53  01 

4371.9 

4781.0 

9.72 

nsmssta . .  lltTtlM,. 

47  44  55.15 

0  19  35.59 

Point  Monroe . . 

159  10  34 

5150.5 

5649.3 

3.21 

4  35  11 

194  08  51 

Tide . 

184  35  09 

3913.0 

3513.6 

2.00 

Vmt  Mnt  .  . 

47  39  47.99 

0  18  56.43 

Elder . 

304  05  48 

6937.7 

6821.3 

3.88 

59  19  99 

80  11  46 

Yemoalt . . 

932  09  57 

5189.5 

5675.1 

3.99 

Dnwamiah . . tttT . 

47  35  44.61 

0  91  48.88 

Restoration  Point . 

960  07  49 

7018.5 

7675.2 

4.36 

119  16  09 

91  48  30 

Yemoalt. . . . 

999  11  35 

8896.0 

9651.8 

5.48 

Alder . 

47  37  56.96 

0  91  95.38 

Yemoalt . 

971  44  15 

7913.7 

7888.7 

4.48 

353  10  14 

Duwamish . 

173  10  31 

4116.0 

4501.1 

9.56 

Rwsllow  Tttt _ nuttumm 

47  37  46.44 

0  99  51.16 

58  54  45 

Restoration  Point . 

938  49  54 

9596.9 

10494.9 

5.96 

93  31  46 

45  53  10 

Yemoalt  ....  . . . 

973  96  97 

9017.5 

9861.3 

5.60 

Leaning  Tree _ t,  _ _ -T-. 

47  37  01.77 

0  93  46.44 

Duwamish . 

995  51  43 

3499.0 

3749.9 

9.13 

190  04  30 

169  10  11 

Alder . 

300  09  46 

3402.3 

3790.7 

9.11 

flilia . 

47  35  40.84 

0  99  03.91 

Alder  . 

349  09  43 

4979.5 

4679.9 

9.06 

99C  34  51 

80  10  32 

1  .owning  Tree  T ....  .... 

40  36  07 

3990  8 

3998.7 

9.04 

|Utnb  lltTt  . TT 

47  36  01.93 

0  94  57.69 

Cabin . . . 

960  08  24 

368?. 6 

4097.9 

9.99 

141  31  06 

119  44  09 

Leaning  Tree..  ...... 

391  30  13 

9388.4 

9611.9 

1.48 

Trail  lllT1 _ T  TTffTTT.tl  ,  (I 

47  34  37.49 

0  95  47.86 

Cabin . 

999  41  94 

5079.9 

5546.8 

3.15 

150  99  91 

198  36  19 

Leaning  Tree . . 

330  90  51 

5198.5 

5608.4 

3.19 

Qnll . ,Mtf . TTTtT- 

47  34  16.89 

0  94  39.54 

Cabin . 

306  34  24 

4160.0 

4649.9 

9.56 

167  43  14 

149  05  08 

Leaning  Tree.... ...... 

347  49  35 

5213.0 

5700.8 

3.94 

InflMinrnnd  TtTT  ..TT11. 

47  34  90.99 

0  93  35.95 

Cabin . 

399  04  00 

3198.8 

3491.6 

1.94 

189  31  97 

905  91  11 

Leaning  Tree.... ...... 

2  31  35 

4971.9 

5437.1 

3.09 

Hrfwnw iJiln  Kraal  .  .  . 

47  35  19.30 

0  99  99.71 

Leaning  Tree . 

95  29  08 

3741.1 

4091.1 

9.32 

148  33  33 

180  41  16 
904  49  91 

356  00  40 
301  36  90 

Cabin .  . 

398  33  14 

1033.9 

1129.9 

0.64 

47  74  IQ  7A 

0  93  43.44 

1  .mining  Tree . 

0  41  18 

5919.4 

5707.8 

3.94 

Cabin  sooth  and  of  Buttonwood., 

Si  M  121. fv 

Seattle . . .  J 

24  50  16 

3690.7 

4036.0 

9.99 

Hydrographic  Signal  on  Tree.... 

47  77  K4  78 

B.  0  91  35.94 

Duwamish ...  . . 

176  00  50 

4078.8 

4460.4 

9.53 

li  Of  00.00 

Leaning  Tree . 

121  37  57 

3916.6 

3517.0 

9.00 
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Section  XI. — Admiralty  Inlet.  Sketch  K%  No.  34. 


Name  of  (station. 

Latitude. 

Longitude. 

Azimuth. 

To  station— 

Back  azimuth. 

Distance. 

Distance. 

Diatnr.ce. 

•  /  n 

•  i  n 

•  t  ii 

Mftrn. 

Fords. 

Jfi.es. 

Hydrographic  Signal  on  Spit. . . . 

47  37  59.87 

E.  0  21  51.90 

306  51  46 

Leaning  Tree  . 

126  53  10 

2960.4 

3269  1 

1.86 

52  25  01 

Restoration  Point . 

232  20  54 

8*8.5 

96J2.7 

5.47 

Elm . 

47  35  03.51 

0  20  57.50 

130  06  30 

Yemialt . . 

310  02  35 

8666.2 

9477.1 

5.38 

170  37  29 

Magnolia .  ... 

350  36  51 

6613.2 

7232.0 

4.11 

Cliff. . 

47  35  23.76 

0  15  34.78 

181  14  23 

I  14  97 

4986  0 

M53  5 

3  10 

223  38  20 

Magnolia  . 

43  41  40 

8965!S 

5.19 

Cobble . 

47  36  41.17 

0  15  11.97 

240  12  17 

Magnolia . . . 

60  15  54 

7068.9 

7729.6 

4  39 

334  58  27 

Restoration  Point . . 

154  59  16 

6650.6 

3554.8 

2.02 

Wing . . . 

47  37  18.40 

0  15  33.84 

247  24  38 

Magnolia . 

67  27  59 

6149. 1 

6794.5 

3.82 

317  21  54 

Restoration  Point . 

167  22  24 

4197.0 

4589.7 

2  61 

Point  William*,  marked  tree... 

47  31  52.29 

0  21  00.86 

135  18  33 

KeMoration  Point . 

315  15  04 

8409.9 

9:96.0 

5.29 

164  02  42 

Battery  Point . 

344  01  51 

5291.7 

5786.8 

3.29 

Brace  Point . 

47  31  05.46 

0  21  07.27 

140  50  01 

Restoration  Point . 

390  46  27 

9576  © 

10479.0 

5.95 

166  20  07 

Battery  Point . . 

346  19  11 

6724.3 

7353.5 

4.16 

Dolphin  Point . 

47  30  14.32 

0  17  56.92 

167  02  27 

Restoration  Point . 

347  01  14 

9  36.1 

101»o.3 

5.74 

196  24  21 

Battery  Point . 

16  25  45 

8457.8 

9249.2 

5.26 

Tatugh,  (1)  . 

47  33  33.01 

0  16  16.26 

180  38  21 

Restoration  Point . 

0  38  22 

2865.0 

3133.1 

1.78 

246  13  30 

Mattery  Point . 

66  16  09 

4 90*. 9 

5368.9 

3.05 

Stake  on  spit  near  Alder . 

47  38  08.57 

E-  0  22  08.69 

5  20  12 

Duwaminh . 

185  19  57 

4464.9 

4882.7 

2.77 

52  25  43 

Ktfctorato.ii  Point . 

232  21  24 

9151.5 

10007.8 

5.69 

Eastern  sharp  peak  of  Olympus.. 

47  46  26.54 

W  0  22  35.27 

252  55  32 

Scatchet  Head . 

73  26  33 

54504.8 

59604.8 

33.87 

268  44  42 

Point  Well . 

89  17  09 

54741.3 

59863.4 

34.01 

Tatugh,  (2) . 

47  32  32.17 

E.  0  16  15.83 

180  29  31 

Restoration  Point . 

0  29  32 

4743.9 

5187.8 

2.95 

229  23  59 

Battery  Point . 

49  ‘.6  38 

5928.2 

6482.9 

3.68 

Vasbon  Point . 

47  30  39.43 

0  16  29.01 

178  22  00 

Restoration  Point . 

358  21  52 

8^98.8 

8998.8 

5.11 

175  28  31 

Tatugh,  (2) . 

355  28  21 

3492.1 

3818.9 

2.17 

Point  Beals . . 

47  28  01.62 

0  19  02.06 

161  35  59 

341  35  11 

4318  8 

4792  9 

2  58 

204  45  51 

Brace  Point . 

24  47  23 

6252.4 

6837.4 

3.88 

Point  Pully . 

47  27  07.28 

0  22  11.52 

137  19  98 

Dolphin  Point . 

317  16  21 

7859.3 

8594.7 

4.88 

112  56  40 

Point  Beals . 

292  54  21 

4307.8 

4710.9 

2.66 

South  Bainbridge . 

47  34  35.56 

0  14  50.70 

269  33  05 

Baitery  Point . 

89  36  47 

6280.3 

6867.9 

3.90 

334  57  24 

Tatugh,  (2) . 

154  58  27 

4205.4 

4598.9 

2.61 

Northwest  Blake . 

47  32  43.90 

0  14  43.09 

204  18  02 

Restoration  Point . 

24  19  12 

4807.8 

5257.7 

2.99 

182  38  19 

South  Uaiubridgr . . 

2  38  25 

3451.7 

3774.7 

9.14 

Orchard . . . 

47  33  59.03 

0  13  07.97 

242  31  17 

Restoration  Point . 

62  33  37 

4470.1 

4888.4 

2.78 

319  23  41 

N.  W.  Blake . 

139  24  51 

3055.7 

3341.6 

1.90 

Southwest  Bainbridge . 

47  34  36.93 

0  13  38.52 

338  51  09 

N  W.  Blake . 

158  51  57 

3749.2 

4092.4 

2.32 

28  37  10 

Orchard . 

2u8  36  47 

1332.9 

1457.6 

0.83 

Otter . 

47  31  27.74 

0  13  48.99 

169  36  01 

Orchard . . 

349  35  31 

4750.1 

5194.6 

2.95 

905  40  57 

N.  W.  Blake . 

25  41  37 

2609.7 

2853.9 

1.02 

Southwest  Blake . 

47  32  02.88 

0  15  10.53 

57  32  26 

Otter  . 

237  31  26 

2021.2 

2210.3 

1.26 

155  38  06 

N.  W.  Blake . 

335  37  46 

1390.6 

1520.7 

0.86 

Fly . 

47  31  09.75 

0  14  51.76 

112  56  05 

Oter . 

292  55  19 

1425.5 

1558.9 

0.68 

294  *12  09 

Vachon  Point . 

114  43  21 

2239.5 

2449.0 

1.39 

Point  Southw'orth . 

47  30  41.54 

0  15  20.86 

272  36  15 

Vashon  Point ........ . 

92  37  05 

1497.3 

1560.8 

0.89 

264  18  46 

Brace  Point.  . 

64  13  01 

7284.4 

79t6.0 

4.52 

Post . 

47  32  30.36 

0  12  37.63 

322  19  45 

Oiler ....  T , 

142  20  38 

2442.6 

2671  2 

1  52 

193  02  12 

Orchard . 

13  02  34 

28lo!8 

3073.8 

L75 

Point  Peter . 

47  28  36.66 

0  15  11.73 

182  50  13 

Point  Southworth . 

2  50  20 

3861.1 

4222.4 

2.40 

203  05  43 

Viishon  Point . 

23  06  40 

4121.9 

4507.6 

2.56 

Point  Paul . 

47  28  38.51 

0  13  40.58 

223  19  59 

Vachon  Point . 

43  22  03 

5134.9 

5615.4 

3.19 

271  42  44 

'  Point  Peter . 

91  43  51 

19u9.0 

2087.6 

1.18 

James1  Point . . . 

47  27  45.54 

0  14  32.41 

146  26  50 

Point  Paul 

326  26  11 

1963.2 

2146  9 

1 .22 

207  52  07  j 

Point  Peter . . 

27  32  36 

1780.4 

1947^0 

1.11 

Point  Command . 

47  27  24.30 

0  13  12.30 

194  29  09 

Point  Paul . . 

14  29  30 

2367.6 

2588.5 

1.47 

228  12  26 

Point  Peter . 

48  13  54 

3353.5 

3667.3 

2.08 

Flora . . . 

47  27  19.55 

0  14  21.16 

95  48  36 

Point  C^nimoind 

275  47  45 

1449.7 

1585.3 

0  90 

160  47  24  ! 

Point  Paul . 

340  46  54 

2582.1 

282j]7 

1.60 

Point  Prospect . 

47  25  51.20 

0  13  07.31 

182  04  55  i 

Point  Command . 

2  01  59 

2876.9 

3  46.1 

1.79 

209  32  50 

Flora . 

£9  33  44 

3136.6 

3430.1 

1.95 

Andrew^ . 

47  26  29.56 

E.  0  14  13.61 

142  46  41 

Point  Command . 

3*22  45  56 

2  22.9 

2321.5 

1.32 

| 

1 

49  32  52  I 

Point  Prospect  . 

229  32  03 

1825.8 

1996.6 

1.13 
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UNITED  STATES  COAST  SURVEY. — GEOGRAPHICAL  POSITIONS. 


Section  XI. — Admiralty  Inlet.  Sketch  K,  No.  34. 


Name  of  station. 

Latitude. 

Longitude. 

Azimuth. 

To  station— 

! 

Back  azimuth. 

Distance. 

Distance. 

Distance. 

•  /  // 

•  /  n 

•  •  n 

•  /  n 

Metre t. 

Yard*. 

Miles. 

Thistle . . . 

47  25  §9  90 

B.  0  14  11.23 

133  35  42 

313  34  55 

1049.3 

2022  3 

1  15 

181  09  53 

Andrew . .'. . 

1  09  55 

2460.3 

2690.5 

1.53 

Baker . . . 

47  26  24.64 

0  13  02.41 

264  10  42 

84  11  34 

1499.5 

1639  8 

O.93 

354  19  13 

Point  Prospect . . 

174  19  17 

1038.0 

1135' i 

0.64 

Marked  Tree,  (17) . . . 

47  26  57.33 

0  14  14.11 

122  45  19 

302  44  34 

1539.4 

1683  4 

n  06 

167  90  15 

Point  Paul . 

347  19  50 

3202.4 

3502.6 

1.99 

47  28  02.71 

0  14  53.46 

39  43  48 

219  43  33 

687.5 

754.0 

0,43 

60  46  09 

Poiut  Command . 

240  44  54 

2427.8 

2655.0 

1.51 

Marked  Tree,  (16) . 

47  25  50.17 

0  14  33.24 

91  01  08 

Point  Prospect . 

271  00  05 

1800.9 

1969.4 

1.12 

149  45  09 

Point  Oominand . 

329  44  09 

3365.3 

3680.2 

2.09 

Marked  Tree, (14).... . 

47  28  15.74 

0  13  06.83 

256  06  34 

point  Peter . 

76  (  8  06 

9693.6 

2945.6 

1  67 

297  28  54 

James’  Poiut . 

117  29  57 

2020,3 

2209.3 

l!25 

Rock . 

47  27  43.72 

0  13  09.75 

268  08  17 

James’ Point  . ....  ... 

88  09  18 

1732.0 

1894.1 

1  TPfl 

296  30  32 

Flora  . . . 

116  31  25 

1671.4 

1827.8 

1.04 

Rosa . 

47  29  21.20 

0  13  56.74 

232  48  52 

Vashon  Point . 

52  50  44 

3998.7 

4372.8 

9.48 

311  13  04 

Point  Peter . 

131  13  59 

2087.0 

2282.3 

1.30 

Marked  Tree,  (15) . 

47  29  55.65 

0  14  38.31 

939  42  58 

Vashon  Point..... . 

59  44  20 

2682.0 

9933  0 

1.67 

343  59  47 

Point  Peter . 

164  00  12 

2537.6 

2175.0 

1-58 

Pern . 

47  29  23. 11 

0  16  16.23 

43  16  25 

Point  Peter . . 

223  15  37 

1969.9 

2154.2 

1  93 

154  26  29 

Point  8uuihwortb . 

334  25  48 

9684.8 

2936.0 

l!67 

Southeast  Blake . 

47  31  54.79 

0  15  57.46 

344  09  42 

Vashon  Point . 

164  10  05 

2418  8 

2645.1 

1  50 

18  41  59 

Point  Southworth . 

198  41  32 

9388.0 

2611.4 

l!48 

House  in  Bifht,  door . 

47  31  30.77 

0  12  15.82 

196  43  48 

8.  W  Bain  bridge . 

16  44  49 

6002.7 

6564.4 

3.73 

233  44  10 

N.  W.  Blake . 

53  45  59 

3818.8 

4176.1 

2.37 

Jay . 

47  33  35.29 

0  20  53.73 

71  28  59 

Tatuah,  (2) . 

251  25  27 

6127  9 

6701  3 

3  HI 

145  36  16 

Buttery  Point . . . 

325  35  30 

2311.3 

2527.6 

l!  43 

Marked  Tree,  (1) . . . 

47  32  46.29 

0  21  07.32 

85  56  13 

Tatuah.  f21 . 

265  52  38 

6110. 7 

6682.5 

3  80 

40  20  02 

Dolphin  Point . 

220  17  41 

6154.6 

6730.5 

3!82 

Point  Williams . 

47  31  51.92 

0  21  00.06 

164  15  16 

Battery  Point . 

344  14  25 

5297.9 

5793  6 

3  29 

135  26  33 

Restoration  Point . 

315  23  05 

8435.7 

9225.0 

5.24 

Marked  Tree,  (18) . 

47  30  31.95 

0  17  20.01 

171  15  41 

Restoration  Point . 

351  14  55 

8555.6 

9356.2 

5.31 

202  39  25 

Battery  Poiut . 

22  41  17 

8202.4 

8969.9 

5.09 

Brifht  Stump . . . 

47  34  14.09 

0  20  27.91 

59  10  34 

Tat  ugh,  (2) . 

239  07  28 

6137.8 

6712.1 

3.81 

107  00  34 

Restoration  Point . 

28d  57  34 

5464.9 

5976.2 

3.39 

Granite  Boulder . 

47  32  06.11 

0  21  13.97 

|  97  23  01 

Tatueh.  (2) . . 

277  19  21 

6285.9 

6874  1 

3  91 

159  39  04 

Battery  Point . 

339  38  03 

4971.2 

5436.3 

3!o9 

Marked  Tree,  (2) . 

47  30  20.75 

0  21  45.78 

38  35  39 

Point  Beals . 

218  33  38 

5495.4 

6009  6 

3.41 

87  39  05 

Dolphin  Point . . 

267  36  16 

4792.9 

5241.4 

2!98 

Marked  Tree,<3) . 

47  28  45.94 

0  18  09.47 

174  30  05 

Dolphin  Point  . 

354  29  56 

2742  0 

2998  6 

1 .70 

300  59  07 

Point  Puliy . 

121  02  05 

5913! 4 

6466  7 

3!67 

Snake . . 

47  27  54.97 

0  22  54.35 

124  40  53 

Dolphin  Point . , .  T , . 

3”4  37  14 

7568.4 

8276  6 

4.70 

92  26  36 

Point  Beals . 

272  23  45 

4868.3 

5323.8 

3!u2 

Seal . 

47  29  22.89 

0  17  25.35 

235  40  41 

Brace  Point  , ..... 

55  43  25 

5620,9 

6146  8 

3.49 

304  55  09 

Point  Pully . 

124  58  40 

73U9.9 

7993! 9 

4.54 

Lupin . . . 

47  29  27.65 

0  23  07.47 

15  07  50 

Point  Pully  ..  .TTT 

195  07  09 

4490.1 

4910  2 

2  79 

62  40  54 

Point  Beals . . . 

942  37  58 

5183.7 

6324! 9 

3.59 

Rain . . 

47  27  02.36 

0  18  38.33 

202  32  15 

Brace  Point _ 

22  34  05 

8128.6 

8889  2 

5.05 

195  11  30 

Point  Beals..... . 

15  11  47 

1896.4 

9073! 8 

l!  18 

Point  Hyer . . . 

47  25  26.46 

0  19  15.65 

176  36  13 

Point  Beals. ......... . 

366  36  03 

4799.9 

5249  0 

2.98 

229  46  59 

Point  Pully... . 

49  49  08 

4823.7 

5275! 0 

3!oo 

Raspberry . . . 

47  24  01.06 

0  21  18.40 

158  58  49 

Point  Real* _ T T  -ttTT 

338  57  09 

7958.7 

8703.4 

4  94 

190  57  01 

Point  Polly . 

10  57  40 

5857.2 

640S!3 

3M 

Marked  Tree,  (4) . 

47  24  07.15 

0  19  49.22 

172  14  04 

Point  Bests _ tTtT  „  T . 

352  13  29 

7307  5 

7991  3 

4  54 

208  10  43 

Point  Pully . 

28  19  28 

6311.3 

690t!8 

3.92 

Charred  Tree . 

47  29  57.80 

B.  0  17  33.13 

312  04  03 

Point  Pully .  T  T,  ...  T  t . . 

132  07  28 

7854  5 

8589.4 

4  88 

332  33  54 

Point  Beals  . 

152  35  00 

404ll7 

441»!9 

2.51 
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APPENDIX  No.  21. 


Beport  of  Prof.  0.  M.  Mitchell  director ,  on  the  moon  culminations  observed  for  the  U.  8.  Coast 

Survey  at  Cincinnati  observatory. 


Cincinnati,  Ohio ,  September  24,  1859. 

Dear  Sir:  I  have  to  report  the  observation  of  forty-nine  moon  culminations  made  during  the 
past  twelve  months. 

The  mode  of  observation  and  record  remains  the  6ame  as  in  the  past  years,  the  only  change 
being  the  introduction  of  a  new  system  of  wires  into  the  transit  instrument  on  the  5th  of  July 
last.  The  number  of  wires  is  the  same  as  before  used,  (fifteen,)  but  they  are  grouped  differ¬ 
ently,  being  now  in  five  groups  of  three  wires  each.  The  equatorial  distance  between  groups 
is  about  eight  seconds  of  time,  and  the  interval  between  the  wires  of  each  group  is  four  seconds 
equatorial.  The  reduction  from  mean  to  middle  wire  has  been  obtained  from  a  discussion  of 
fifty-nine  observations  of  stars  within  twenty  degrees  of  the  equator. 

The  observations  were  made  and  reduced  by  my  assistant,  Henry  Twitchell,  esq.,  who  has 
charge  of  the  transit. 

Yours,  respectfully, 


0.  M.  MITCHEL. 


Dr.  A.  D.  Bache, 

Supt.  U.  S.  Coast  Survey,  Washington,  D.  C. 


APPENDIX  No.  22. 

discussion  of  the  magnetic  and  meteorological  observations  made  at  the  Girard  College  observatory , 
Philadelphia ,  in  1840,  1841,  1842,  1843,  1844,  and  1845.  Parti.  Investigation  of  the  eleven- 
year  period  in  the  amplitude  of  the  solar -diurnal  variation ,  and  of  the  disturbances  of  the  magnetic 
declination.  By  A.  D.  Bache ,  LL.D. 


INTRODUCTION. 

In  co-operation  with  the  scheme  adopted  at  the  British  colonial  observatories,  a  series  of 
magnetic  and  meteorological  observations  were  made  at  the  Girard  College  magnetic  observatory, 
in  Philadelphia,  with  instruments  purchased  under  the  direction  of  the  trustees  of  the  college, 
the  observations  being  made  under  the  patronage  of  the  American  Philosophical  Society,  and 
finally  completed  for  the  use  of  the  Topographical  Bureau  of  the  War  Department.1 

These  observations  were  made  under  my  immediate  direction,  and  were  afterwards  left  under 
my  general  superintendence.  The  series  commenced  in  May,  1840,  and,  with  short  interrup¬ 
tions,  terminated  in  June,  1845,  thus  furnishing  a  five  years7  series  of  magnetic  observations, 
taken  bi-hourly  up  to  October,  1843,  and  after  that  date  hourly.  The  readings  of  each  magnetic 

1  See  11  Observation*  at  the  magnetic  and  meteorological  observatory  at  the  Girard  College,  Philadelphia,  made  under  the 
direction  of  A.  D.  Bache,  LL  D.,  and  with  funds  supplied  by  the  members  of  the  American  Philosophical  Society  and  by  the 
Topographical  Bureau  of  the  United  States,  1840  to  1845.  Printed  by  order  of  the  Senate  of  the  United  States,  and  under 
the  direction  of  the  Topographical  Bureau,  second  session  of  the  twenty-ninth  Congress,  Washington,  D.  C.,  1847." 

Three  volumes  record  and  one  volume  plates. 
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element  were  united  into  mean  values,  arranged  according  to  hours  of  the  day  and  days  of  the 
month  and  annual  values,  and  presented  graphically,  under  my  direction,  by  Joseph  ,S  Ruth, 
esq.,  who  had  taken  part  in  the  observations,  and  who  was  at  that  time  employed  in  the  Coast 
Survey.  As,  owing  to  other  laborious  duties,  the  record  could  not  then  be  submitted  to  a 
complete  reduction  and  discussion,  I  have  resumed  the  subject,  with  the  aid  of  Charles  A. 
Schott,  esq.,  assistant  in  the  Coast  Survey,  by  whom,  under  my  immediate  direction,  the  dis¬ 
cussions  contained  in  this  paper  have  been  made  and  prepared  for  publication.  It  is  proper  to 
state  that  this  work  has  been  performed  out  of  office  hours  by  Mr.  Schott,  as  my  assistant  in 
this  special  matter,  and  at  my  own  expense. 

Although  the  magnetic  observations  furnished  by  their  judicious  geographical  location,  a 
basis  for  the  generalization  of  their  results,  it  is,  nevertheless,  desirable  to  combine  other 
results  with  them  as  confirmations  or  as  corrections.  In  the  investigation  of  the  disturbance 
law  at  Point  Barrow,  as  compared  with  the  same  at  Toronto,  a  very  remarkable  mutual  relation 
was  developed,  and  further  examination  may  bring  to  light  other  dependencies  of  a  mutual 
character. 

According  to  the  latest  determination,  the  position  of  the  Girard  College  observatory  is  in 
latitude  39°  58'  23",  (north.)  and  in  longitude  75°  10'  05"=5A.  00m.  40*.  3  west  of  Greenwich.1 
From  Philadelphia,  Toronto  bears  38°  45'  west  of  north,  (true,)  and  is  distant  40°  50'  in  arc, 
or  about  334  statute  miles. 

It  is  proposed,  in  the  present  paper,  to  investigate  the  law  of  the  eleven-year  period,  or,  as  it 
is  more  frequently  called,  the  decennial  period,  there  being  yet  an  uncertainty  as  to  its  precise 
length.  It  is  supposed  to  have  some  direct  or  indirect  connection  with  the  solar  spot  period, 
which,  according  to  late  investigations  by  Prof.  R.  Wolf,2  is  said  to  exhibit  corresponding 
disturbances. 

The  discussion  is  a  contribution  towards  the  determination  of  the  epoch  of  the  occurrence  of 
a  minimum  (as  to  number  and  magnitude)  in  certain  phases  of  the  magnetic  variations  and  dis¬ 
turbances,  corresponding  to  a  minimum  in  the  solar  spot  period.  The  method  of  reduction  is 
substantially  the  same  as  that  adopted  by  General  Sabine,  and  explained  in  his  discussion  of 
the  Toronto  and  Hobarton8  observations. 


Investigation  of  the  eleven  year  period  in  the  change  of  the  amplitude  of  the  solar-diurnal  varia¬ 
tion  of  the  magnetic  declination ,  compi'ising  the  regular  as  toed  as  the  disturbed  diurnal  varia¬ 
tion. 

While  the  magnitude  of  the  deflection  is  the  only  criterion  for  the  recognition  of  a  disturb¬ 
ance,  the  adoption  of  any  limit  of  deviation  from  the  normal  value  for  the  same  hour,  month, 
and  year,  must  necessarily  remain  in  some  measure  arbitrary,  or,  in  other  words,  there  must 
always  remain,  after  the  separation  of  the  disturbances,  a  certain  small  amount  of  their  effect 
in  the  remaining  regular  diurnal  progression.  General  Sabine  has  shown  that  the  results  are 

1  This  longitude  depends  on  that  of  Cambridge  observatory,  for  which  4A.  44m.  30a. 25  has  been  adopted. 

*  Astronomische  Naeh  rich  ten,  No.  1091,  (May,  1867.) 

*  See  three  papers,  by  General  Sabine,  on  periodical  laws  discoverable  in  the  mean  effects  of  the  larger  magnetio  disturb¬ 
ances.  Philosophical  Transactions  of  the  Royal  Society,  1861,  1862,  and  1866. 
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not  sensibly  affected  by  a  small  variation  in  the  line  of  separation  of  the  disturbed  from  the 
undisturbed  readings.1 

To  effect  the  separation,  I  made  use  of  Peirce’s  criterion*  for  the  rejection  of  doubtful  obser¬ 
vations,  applying  it,  however,  to  observations  following  a  law  different  from  the  regular  one.8 
From  an  examination  of  465  hourly  observations,  distributed  over  different  hours  of  the  day 
and  different  months  of  the  year,  the  following  was  the  limit  of  separation: 

9d.3  from  six  months  in  1840;  8.1  from  six  months  in  1843;  6.0  from  six  months  in  1845. 

The  mean  of  7.8  divisions,  equal  to  3'.6  of  arc,  has  been  adopted  provisionally.  Accordingly, 
all  numbers  in  the  printed  record  of  observations,  differing  7.8  scale  divisions  (or  10.3  divi¬ 
sions  for  June,  and  up  to  July  18,  1840,)  for  the  mean  monthly  value  of  each  hour  of  observa¬ 
tion,  were  marked  in  pencil.  It  was  found  that  the  ratio  of  the  disturbed  observations  to  the 
total  number  was  1:  9.6,  or  for  the  years  1843,  1844,  1845,  1:  13.3  nearly,  (the  years  1843  and 
1845  being  incomplete,  and  omissions  only  approximately  allowed  for.)  For  comparison  with 
the  Toronto  observations  we  have  the  ratio  1 :  9.4  for  the  series  1841  to  1848  inclusive,4  and 
1:  13.6  for  the  series  1843,  1844,  1845, 5  both  for  the  limit  3'.6,  which  was  afterwards  raised  to 
5'.  06.  It  was  thought  desirable  in  comparing  these  results,  and  especially  as  the  Girard  College 
observations  do  not  extend  either  way  to  years  of  maximum  of  disturbance,  which  would  other¬ 
wise  require  the  enlargement  of  the  limit  to  preserve  the  limit  as  pointed  out  by  the  criterion; 
hence  a  deviation  from  the  normal  of  8.0  scale  divisions  as  a  convenient  number,  3'.  64  of  arc, 
has  been  adopted  for  the  present  discussion  as  constituting  a  disturbed  observation.  Previous 
to  July  18,  1840,  the  declinometer  had  a  different  scale,  one  division  being  20".7,  making  the 
corresponding  limit  for  the  first  month  and  a  half  10.6  divisions. 

All  observations,  therefore,  differing  8.0  scale  divisions  from  the  mean  monthly  value  of  their 
respective  hour  were  marked  by  a  pencil  line;  a  new  hourly  mean  was  taken,  omitting  values 
so  marked,  and  each  observation  was  again  examined  with  reference  to  its  deviation  from  this 
new  mean.  The  process  was  repeated,  when  necessary,  so  that  in  all  cases  values  differing 
8d.O  or  more  from  the  final  mean  were  excluded.  The  last  mean  thus  obtained  for  each  observ¬ 
ing  hour  and  each  month  has  been  called  “the  normal.”  The  following  tables  of  normals 
present  the  mean  monthly  declinometer  readings  for  each  observing  hour,  free  from  all  dis¬ 
turbances,  deviating  either  way  3'.  64  or  more  from  the  normal  position  of  the  magnet  for  the 
respective  hour,  month,  and  year.  The  observations  having  been  made  at  the  even  Gottingen 
hours,  the  local  times  are  19£  minutes  after  the  even  hour.7  The  time  given  in  the  tables  is 
mean  local  time,  counting  from  midnight,  or  0A.  up  to  24/L 

Increase  in  the  scale  readings  corresponds  to  a  decrease  of  westerly  declination.  The  value 
of  one  division  of  the  scale  is  0'.453. 

1  In  the  fir*t  discussion  of  the  Toronto  observations  for  the  years  1843,  1844,  1845,  the  limit  of  3'.6  was  adopted,  corre¬ 
sponding  to  one  disturbance  in  every  13.6  observations;  in  the  second  discussion  5'.0  was  substituted  as  preferable.  Phil. 
Trans.  1856,  art.  XV. 

•Gould’s  Astronomical  Journal,  Vol.  IV,  No.  83,  1855. 

*  A  similar  application  was  made  in  the  discussion  of  Dr.  E.  K.  Kane’s  magnetic  observations  at  Van  Rensselaer  harbor, 
North  Greenland,  by  Mr.  Schott.  Smithsonian  Contributions  to  Knowledge,  vol  X,  1858. 

4  Observations  made  at  the  Magnetical  and  Meteorological  Observatory  at  Toronto,  in  Canada,  under  the  superintendence 
of  Colonel  Edward  Sabine,  vol.  II,  1813,  1844,  1845,  with  abstracts  of  observations  to  1852,  inclusive.  London,  1853. 

«  Phil.  Trans  ,  R.  8.,  1851,  art  V. 

0  Observations  made  at  the  Magnetical  and  Meteorological  Observatory  at  Toronto,  in  Canada,  under  the  superintendence 
of  Major  General  Edward  Sabine,  vul.  Ill,  1846,  1847,  1848,  with  abstracts  of  observations  to  1855,  inclusive.  London,  1867. 

7  The  observations  were  made  at  tbe  even  Gottingen  time,  61.  00m  ,  corresponding  to  Oh.  19}m  ,  of  Philadelphia  time. 
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TABLE  I. 

Normals  of  the  declinometer  readings  for  each  observing  hour  and  month  in  the  gear  1840. 

[Observations  taken  19£  minutes  after  the  hour  indicated.] 


M0ITH8. 

0k. 

2k. 

4k. 

6k. 

8k. 

10k. 

Noon. 

14k. 

16k 

18k. 

20k 

22k. 

Jane* . . . . 

• 

494.4 

O 

495.0 

• 

497.5 

• 

504.0 

• 

502.7 

• 

493.8 

• 

485.5 

« 

483.4 

o 

487.9 

492.8 

492.5 

• 

493.6 

July . .  . 

497.3 

497.2 

498.9 

504.7 

505.5 

495.4 

484.5 

484.0 

488.7 

493. 3 

495.5 

496.3 

495.3 

495.7 

498.8 

506.4 

509.1 

489.4 

480.5 

481.9 

488.2 

493.2 

494.9 

496.1 

Septemberf . . . . . . 

493.5 

495.2 

496.9 

503.2 

502.5 

490  8 

477.3 

479.5 

4?8  4 

489  9 

493.3 

492.6 

October. . . . . . . 

492.5 

490.4 

491.1 

489.1 

489.2 

484.1 

478.4 

477.3 

481.9 

48S.3 

485.9 

493  1 

November^ . . . 

481.1 

480.6 

483.9 

483.7 

488.4 

481.7 

474.2 

472.5 

477.5 

480.8 

483.6 

482.7 

December . . 

477.9 

475.2 

479.8 

479.5 

480.5 

480  0 

470.7 

471.6 

472.7 

478.5 

479.0 

481.9 

1. 

Mean. . . . . . 

490,14 

489.90 

492.27 

495.80 

496.56 

487.86 

478.73 

478.60 

483. 61 

487.83 

489.94 

490.80 

Correction^  .........  . . . .T. 

-f  5.21 

5.10 

5.33 

4.68 

5.17 

5.85 

5.05 

4.65 

4.46 

4.36 

4.75 

5.25 

Mean  for  1840 . 

495.35 
+  93.30 

495.00 

497.60 

500.48 

501.73 

493.71 

483.78 

483.25 

488.07 

492.19 

493.99 

496.05 

IV>rrwi»Hnn  Ihr  in<lcY|| ...  .Tt-.ttT.tr.  . 

Corrected  mean  for  1840. .............. 

588.65 

588.30 

590.90 

593.78 

595.03 

587.01 

577.08 

576.55 

581.37 

585  49 

587.29 

589.35 

*  The  readings  from  June  1  to  July  18,  (15  hours,)  on  the  college  building  scale,  weie  converted  into  observatory  scale  readings  by  subtracting  144°.7 
at  division  628.8  of  the  old  scale^  and  converting  the  value  of  a  division  (K345  of  the  old  into  the  corresponding  reading  fur  the  value  of  a  division  0M53 
of  the  new  scale.  The  mean  readings,  thus  corrected,  of  the  first  18  days  of  July,  were  then  properly  combined  with  the  mean  of  the  remaining  days 
of  the  month. 

f  In  the  month  of  September,  hour  8,  the  comparisons  were  made  with  the  half  monthly  means,  owing  to  the  rapid  change  of  the  readings. 

|  On  the  23d  of  November  the  index  of  the  declinometer  bar  shifted  19.5  scale  divisions.  A  correction  of  +  19° .5  has  therefore  been  added  to 
observations  after  this  date,  and  likewise  to  all  the  readings  of  the  following  month. 

j  The  corrections  here  given  for  referring  the  mean  of  the  last  seven  months  of  the  year  to  the  mean  for  the  whole  year  are  derived  from  the 
normals  of  the  following  year  1841,  by  comparing  the  mean  of  the  same  seven  months  with  the  annual  inean  of  that  year.  Comparing  the  same  months 
in  the  two  years,  the  character  of  the  changes  appears  to  be  about  the  same. 

H  A  farther  correction  for  change  in  the  zero  of  the  scale  required  to  refer  the  readings  of  1840  to  the  readings  of  subsequent  years.  Owing  tp  a 
rearrangement  of  the  instruments  on  January  7, 1841,  the  scale  readings  changed  112.8  divisions ;  and  since  19.5  scale  divisions  had  been  added  to  the 
December  readings,  the  resulting  correction  is  the  difference  of  the  two,  or  +  93°  JO. 


TABLE  II. 

Normals  of  the  declinometer  readings  for  1841. 

[Value  of  1  div.  =  0.453.  Time,  19}  minutes  later  than  indicated.] 


0k. 

2k. 

4k. 

6k. 

8k. 

10k. 

Noon. 

14k. 

16k. 

18k. 

20k. 

22k. 

O 

• 

0 

0 

O 

O 

o 

O 

• 

© 

Janaary . . 

579.3 

577.0 

578.6 

576.9 

580.7 

581.9 

570.0 

568.8 

570.3 

574.2 

578.0 

590.1 

February . 

575.0 

573.2 

575.6 

•  577.8 

582.1 

579.5 

569.5 

566.0 

569.5 

572.4 

574.4 

575.8 

March . 

577.1 

577.6 

580.9 

582.9 

586.8 

578.9 

569.4 

567.7 

571.8 

576.4 

577.4 

577.7 

April . 

580.0 

081.9 

582.9 

585.6 

587.6 

579.4 

568.8 

566.1 

571.7 

576.9 

578.0 

579.1 

May . 

579.1 

579.8 

581.9 

587.4 

589:1 

578.6 

569.4 

567.9 

573.6 

577.4 

578.5 

580.1 

June . . . 

571.7 

572.2 

574.7 

583.3 

589.6 

571.1 

561.6 

560.3 

565.0 

570.1 

570.9 

570.8 

July . 

569.9 

568.5 

571.6 

578.4 

581.2 

571.8 

558.9 

557.3 

562.3 

567.2 

568.8 

568.6 

August . 

568.4 

570.3 

571.6 

580.1 

583.9 

568.9 

558.3 

558.9 

564.0 

566.8 

568.6 

568.9 

September . . . 

565.1 

564.5 

565.5 

569.4 

571.1 

564.1 

553.6 

554.5 

559.5 

562.9 

563.8 

564.0 

October . . 

566.8 

566.3 

565.5 

567.6 

569.4 

568.2 

564.0 

562.3 

564.7 

573.5 

568.6 

569.3 

November . . . 

557.2 

558.5 

558.5 

557.6 

561.7 

557.1 

551.8 

549.9 

553.4 

554.9 

558.0 

558.6 

December . . . 

560.1 

559.3 

560.5 

559.6 

560.1 

558.1 

552.9 

551.7 

555.8 

559.6 

563.3 

561.6 

Mean . . . 

570.81 

570.76 

572.32 

575.55 

578.03 

571.47 

562.35 

560.78 

565.13 

569.36 

570.70 

571.22 

30 
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In  general  during  the  year  1841,  the  readings  are  more  changeable  than  during  the  follow¬ 
ing  years. 

The  re-arrangement  of  the  instruments,  and  consequent  shifting  of  the  index  of  the  scale, 
alluded  to  in  the  preceding  notes,  interrupted  the  observations  between  January  1  and  January  I2m 
The  normal  for  October,  14 h,  was  obtained  by  comparing  with  the  half  monthly  means  and 
taking  the  mean  of  the  two  results  as  in  a  similar  case  for  the  month  of  September  of  the  pre¬ 
vious  year. 

TABLE  III. 

Normals  of  the  declinometer  readings  for  1842. 

[Value  of  1  dir.  =  0'.453.  Time,  ID}  minute*  later  than  indicated.] 


PHILADELPHIA  MEAH  TIME. 


04. 

94. 

44. 

64. 

84. 

104. 

Noon. 

144. 

164. 

184. 

904. 

924. 

O 

0 

% 

O 

• 

© 

• 

O 

© 

• 

o 

O 

January . . . 

564.3 

563  8 

565.3 

565.9 

570.9 

566.4 

556.7 

556.0 

562.9 

563.2 

566.1 

567.8 

February . 

564.5 

564.3 

563.8 

565.9 

567.8 

565.5 

558.9 

559.9 

558.0 

561.9 

565.3 

565.5 

March . . . 

564.8 

564.1 

565.4 

566.1 

57U8 

565.9 

555.6 

553.9 

556.4 

560.3 

564.5 

564  9 

April . . 

563.3 

565.4 

566  1 

568.5 

569.7 

563.6 

554.0 

552.5 

555.1 

560.6 

561.3 

563  0 

May . 

563.3 

564.3 

566.0 

571.9 

569.5 

560.0 

558.6 

552.3 

557.7 

560.8 

561.8 

569.3 

June . . . 

564.6 

563.7 

567.8 

573.7 

573.0 

565.9 

555.1 

559.5 

558.3 

561.8 

563.7 

564.1 

July . . . . 

566.0 

566.0 

568.4 

576.6 

576.4 

565.8 

556.3 

553.8 

558.5 

569.4 

564.2 

567.1 

August . 

564.8 

566.0 

568.5 

573.7 

575.0 

560.0 

559.3 

553.7 

561.5 

563.9 

564.1 

564.5 

September . 

567.4 

567.8 

570.0 

576.8 

574.9 

561.9 

556.0 

555.4 

569.0 

565.7 

566.7 

566.6 

October . 

563.1 

563.1 

564.4 

566.0 

568.8 

564.0 

556.0 

555.0 

558.9 

564.3 

565.0 

565.3 

November . . . 

564.2 

563.8 

565.6 

566.9 

569.2 

563.3 

556.6 

557.3 

5G1.9 

564.0 

565.5 

565.0 

December . . 

561.7 

560.7 

562.1 

562.7 

565.5 

564.9 

556.6 

556.2 

560.1 

562.0 

563.5 

563.8 

Mean . . . 

564.33 

564.43 

566.07 

569.44 

571.04 

563.76 

555.50 

554.54 

559.16 

569.49 

564.31 

564.99 

TABLE  IY. 

Normals  of  Ihe  declinometer  readings  for  1843. 

[Value  of  1  dir.  =  O'. 453.  Time,  19}  minutes  later  than  indicated  ] 


January... 
February  . 
March  .... 

April . 

May . 

June . 

July . 

August*... 

September 

October... 

November. 

December 


Mean . 

Correction!...... 

Corrected  mean . 


PHILADELPHIA  MEAH  TIME 


04. 

24. 

4  A. 

64. 

84. 

104. 

Noon. 

144. 

164. 

184. 

904. 

324. 

• 

• 

O 

O 

© 

• 

• 

• 

555.4 

« 

O 

• 

• 

555.9 

557.9 

569.7 

570.0 

571.0 

574.7 

576.9 

566.2 

557.8 

555.7 

562.6 

564.8 

568.5 

568.7 

567.0 

567.3 

569.6 

574.6 

575.6 

565.7 

556.0 

556.9 

569.9 

566.4 

566.9 

567.3 

566.0 

565.6 

568.4 

574.1 

573.9 

564.8 

556.4 

556.0 

561.1 

564.3 

564.0 

565.6 

566.9 

565.9 

568.9 

574.2 

574.6 

564.5 

555.1 

554.1 

559.5 

563.6 

563.8 

565.6 

564.2 

564.5 

567.2 

573.5 

572.7 

560.5 

555.1 

554.6 

561.2 

563.6 

569.3 

564.2 

560.4 

560.4 

560.3 

565.7 

566.6 

554.6 

547.5 

550.5 

556  8 

558.0 

560.0 

558.7 

559.6 

559.6 

559.9 

562.1 

566.0 

560.8 

553.6 

552.7 

556.2 

558.9 

560.1 

559.7 

556.3 

556.6 

557.4 

559.1 

561.3 

556.9 

550.4 

551.1 

553.8 

556.3 

557.5 

557.3 

559.0 

557.4 

557.8 

560.0 

561.2 

559  9 

552.9 

550.9 

554.6 

556.9 

559.6 

559.9 

563.93 

563.03 

564.42 

568.67 

569  79 

561.47 

553.42 

554.19 

558.67 

561.50 

569.58 

563.00 

+  0.06 

—  0.11 

—  0.41 

—  1.24 

-0.30 

+  0.63 

+  0.44 

—  0.09 

—  0.93 

+  0.33 

! 

+  0.35 

563.99 

569.92 

564.01 

567.43 

569.49 

562.10 

553.86 

554.19 

558.65 

561.97 

569.85 

563.35 

*  The  «uepenaion  threads  of  the  declinometer  gave  way  on  the  9th  of  August,  and  again  on  the  10th  of  January,  1844 ;  but,  after  re-adjusting  the 
Instrument,  the  magnet  returned  almost  exactly  to  its  former  reading— a  mean  of  the  two  changes  gave  as  a  correction,  +  18.7  divisions,  which  wa8 
accordingly  added  to  all  the  readings  of  the  year  after  August  9, 31  hours. 

f  The  correction  to  refer  the  mean  of  the  last  nine  months  to  the  mean  of  all  the  months  is  derived  from  the  readings  oT  the  preceding  year,  as 
being  more  uniform  in  character  than  those  for  the  year  following. 
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The  hourly  readings  commence  on  October  1,  and  are  continued  to  the  close  of  the  series. 

To  make  the  readings  of  the  odd  hoars  of  the  months  of  October,  November,  and  December 
comparable  with  those  of  the  even  hours  during  the  whole  year,  the  means  of  the  even  hours 
for  the  months  of  October,  November,  and  December  (1843)  were  compared  with  the  corrected 
annual  means  respectively,  which  gave  the  corrections  for  the  even  hours;  and  the  corrections 
for  intermediate  odd  hours  were  obtained  from  those  of  the  nearest  even  hours.  The  deduc¬ 
tions  from  the  series  of  observations  at  odd  hours  have  but  one-third  of  the  weight  of  those 
obtained  from  the  even  series. 


TABLE  IV,  (b.) 

Additional  normals  for  the  odd  hours  of  the  months  of  October ,  November ,  and  December ,  1843. 

[Value  of  1  div.  =  0'.453.  Time,  19$  minutes  later  than  indicated.] 


1 A. 

3 A. 

5  A. 

7A. 

9k. 

Ilk. 

13A. 

15A. 

17A, 

19A. 

21A. 

23A. 

October  . . . 

0 

560.2 

o 

559.1 

* 

560.6 

0 

565.1 

565.0 

. 

556.5 

552.6 

o 

554.2 

• 

557.0 

• 

559.7 

561.1 

560.7 

556.7 

556.6 

557.4 

561.8 

560.1 

552.6 

550.0 

559.6 

554.9 

557.5 

557.7 

557.4 

558.1 

558.2 

558.8 

560.8 

561.9 

556.7 

551.4 

553.1 

557.5 

556.9 

560.0 

559.5 

■ 

Mean . 

558.33 

557.97 

!  558.93 

562.57 

562.33 

555.27 

551.33 

553.30 

556.47 

558.70 

539.60 

559.20 

1 

Correction . 

;  +5.01 

+  5.37 

4-6  36 

1 

I  +«•« 

4-4.92 

4-2.37 

4-2.09 

4-3.20 

4-3.74 

4-3.74 

4-4.08 

4-4.70 

1 

Corrected  mean . 

5S3.34 

563.34 

|  565.29 

'  509.41 

567.25 

557.64 

(  553.42 

556.50 

! 

560.21 

562.44 

563.68 

563.90 

TABLE  V. 

Normals  of  the  declinometer  readings  for  1844. 

[Value  of  1  div.  =  O'. 453.  Time  19}  minutes  later  than  indicated.] 


miLADBLrHlA  MEAN  TIME. 


KONTHS. 

0A. 

1A. 

2A. 

3A. 

4A. 

5/t. 

6A. 

7A. 

8A. 

9A. 

10A. 

11  A. 

• 

558.6 

• 

558.3 

• 

558.4 

o 

559.2 

• 

558.9 

o 

558.8 

• 

559.7 

• 

561.2 

O 

562.9 

0 

563.3 

• 

559.1 

555.9 

559.1 

558  5 

559.1 

559.2 

559.9 

561.1 

560.8 

562.1 

562.2 

560.7 

557.3 

554.5 

558.0 

559.0 

559.2 

557.9 

659.8 

560.2 

561.3 

563.6 

564.8 

564  1 

560.3 

554.9 

April .  ....  . 

556.6 

557.0 

557.2 

556.9 

557.5 

558.4 

561.7 

558.5 

564.4 

561.8 

557.1 

552.0 

May . . . 

548.4 

548.7 

547.8 

547.0 

549.3 

552.5 

555.8 

556.8 

555.1 

552.3 

546.7 

542.2 

I  548.7 

549.0 

[  549*3 

549.1 

551.6 

553.9 

557.6 

569.1 

558.2 

554.3 

547.9 

541.8 

July.... . . . . . 

549.0 

550.5 

548.4 

549.4 

551.0 

554.3 

556.9 

559.8 

558.6 

554.8 

548.0 

540.8 

August  . . . .  ..........  ............ 

548.6 

547.8 

547.3 

547.4 

550.9 

552.4 

557.5 

560.3 

558.2 

551.8 

543.3 

536.4 

September . . . . .  ..■ . 

543.3 

543.1 

544.1 

546.0 

546.5 

547.1 

550.0 

552.9 

552.4 

545.8 

538.3 

532.5 

Mi 

Qr|nlw>r ,  , , ,  T  TTTfT_ _ _ _ _ i. . . r . 

545.1 

545.3 

544.2 

546.1 

545.8 

544.4 

548.6 

550.9 

551.5 

548.7 

545.3 

540.8 

November  . .  T .  .....  ......  ......  . . . 

546.8 

546.8 

548.3 

548.6 

547.4 

548.5 

551.5 

549.2 

548.4 

547.9 

546.2 

542.8 

December  . . . . . 

536.1 

535.8 

535.4 

535.9 

536.8 

537.3 

537.2 

536.8 

537.9 

539.3 

536.1 

532.9 

Mean  . 

|  549.86 

549.98 

549.89 

550.23 

551.28 

552.41 

554.88 

555.93 

556.22 

553.73 

518.80 

543.96 

Digitized  by  VjOOQiC 


284 


REPORT  OF  THE  SUPERINTENDENT  OF 


TABLE  V — Continued. 


PHILADELPHIA.  MEAN  TIME. 


MONTHS. 

Noon. 

134. 

144. 

154. 

184. 

17A. 

184. 

194. 

204. 

. 

314. 

234. 

234. 

P 

• 

V 

• 

9 

0 

0 

O 

• 

• 

• 

• 

9 

January  . . 

553.9 

553.4 

553.3 

554.1 

556.3 

556.9 

557.8 

559.2 

559.5 

560.9 

560.8 

559.6 

February . . .  . 

551.1 

551  1 

553  0 

554.7 

556  4 

556.6 

557.6 

558.4 

559.9 

559.4 

560.1 

559.0 

March . 

550.6 

549.4 

549.6 

551.7 

553.0 

555.3 

556.6 

558.0 

558.4 

558.2 

558.6 

559.7 

547.4 

545.7 

546.3 

547.6 

549.6 

553.4 

553.4 

553.8 

556.2 

555.1 

555.7 

559.3 

May . 

538.3 

535  8 

536  5 

538.9 

542.1 

545.1 

545.3 

546.5 

546.3 

547.3 

547.3 

547.8 

537.4 

535.0 

537.3 

540.0 

543.4 

545.3 

545.6 

546.3 

546.5 

546.8 

548.0 

548.5 

July . 

538.3 

535.5 

536.3 

538.8 

541.9 

544.5 

545.8 

546.3 

546.6 

547.4 

548.8 

549.3 

August . 

531.8 

533.0 

534.3 

538.7 

542.1 

544.3 

546.0 

546.5 

546.7 

546.6 

547.8 

547.7 

September  . . . . 

529.3 

530.0 

534.1 

538.3 

539.4 

541.9 

543.4 

541.9 

543.0 

544.6 

543.7 

543.3 

October . 

541.1 

539.5 

541.4 

544.0 

545.7 

545.4 

545.6 

545.0 

544.9 

544.6 

544.5 

544.6 

November . 

543.8 

511.7 

544.5 

546.1 

545.6 

547.9 

548.8 

548  2 

548.3 

549  6 

548  0 

548  0 

December . 

530.6 

539.3 

539.4 

532.1 

533.3 

534.8 

535.9 

537.0 

536.8 

537.4 

537.8 

537.1 

540.97 

539.78 

541.32 

543.75 

545.64 

547.61 

548.4» 

548.91 

549.43 

549.83 

550.10 

550.33 

To  the  observations  between  January  1  and  January  10  a  correction  of  -f.  18°. 7  was  applied,  as  explained  in  the  preceding  note. 

In  the  month  of  December  the  declination  changed  so  rapidly  as  to  require  the  use  of  half  monthly  means ;  the  mean  of  the  two  results  is  inserted 
in  the  above  table. 


TABLE  VI. 


Normals  of  the  declinometer  readings  for  1845. 

[Value  of  1  div.  =  0'.453.  Time  19$  minutes  later  than  indicated.] 


January . 

February . 

March . 

April. . 

May . 

June . 

Mean . 

Correction*.  ... 

Corrected  mean 


PHILADELPHIA  MEAN  TIME. 


04. 

14. 

34. 

34. 

44. 

54. 

64. 

74. 

84. 

94. 

104. 

114. 

0 

O 

O 

• 

O 

0 

• 

• 

• 

P 

P 

• 

530.9 

531.3 

531.1 

531.5 

533.0 

531.6 

533.9 

535.2 

535.8 

533.8 

530.2 

526.7 

531.6 

531.1 

531.0 

532.4 

532.3 

533.1 

534.7 

535.9 

535.7 

535.4 

533.0 

538.6 

532.9 

533.7 

533.7 

533.6 

535.0 

533.9 

536.0 

538.8 

539.4 

538.6 

534.5 

529.4 

539.1 

528.8 

539.0 

529.2 

539.6 

531.7 

534.0 

535.6 

537.5 

535  4 

538.5 

529.5 

539.9 

531.3 

529.7 

531.7 

533.3 

536.3 

539.3 

541.9 

540.7 

536  0 

538.0 

522.6 

531.5 

531.7 

531.6 

532.0 

534  8 

537.9 

541.9 

543.5 

542.5 

538.6 

532.2 

524.0 

530.96 

531.15 

531.03 

531.73 

533.02 

t 

534.08 

1  ! 

536  47 

538  46 

538.60 

536.30 

531.07 

525.78 

—  2.42 

-2.50 

—  2.58 

-2  41 

—  2  26 

—  2.03 

—  1.81 

—  2.01 

—  2.21 

—  2.76 

-3.30 

-2.94 

538.56 

528.65 

538.44 

529.32 

530.76 

532.05 

534.66 

536.4*. 

536.39 

533.54 

597. 77| 

532.84 

TABLE  VI — Continued. 


PHILADELPHIA  MEAN  TIME. 


Noon. 

134. 

144. 

154. 

164. 

174. 

184. 

194. 

204. 

214. 

334. 

234. 

9 

• 

0 

P 

• 

P 

• 

P 

P 

•  | 

P 

P 

January . 

524.3 

525.3 

526.2 

528.0 

530.1 

531.8 

532.7 

539.8 

533.3 

533.0  | 

533.4 

533.0 

February . . 

524.4 

533.0 

535.3 

537.5 

529.7 

530.4 

533.4 

531.3 

533.6 

534.4  ! 

539.3 

531.9 

March . . .  . . 

594.8 

593.5 

522  8 

524.8 

527.8 

529.7 

531.6 

533.0 

533.0 

533.8  I 

533  5 

534.0 

April . 

517.8 

513.9 

514.0 

517.2 

521.5 

525.8 

527.8 

527.9 

538.1 

538.5  I 

538.0 

529.4 

May . 

517.1 

516.8 

518.9 

522.1 

526.7 

539.3 

539.6 

530.4 

529.7 

530.3  : 

530.5 

530.3 

June . . . 

531.3 

519.6 

530.0 

599.1 

535.4 

528  9 

530.3 

530.7 

530.1 

530.7  i 

530.3 

531.4 

Mean . 

521.00 

520.17 

531.30 

523.62 

526.87 

529.32 

530.73 

531.02 

531. 31 

531.73 

1 

531.17 

631.50 

Correction*.  . . 

—  2.59 

—  9  28 

—  1.98 

—  1.80 

—  1.62 

—  1.64 

—  1.65 

—  1.99 

—  9.23 

-2.36 

I 

—  9.47 

—  2.44 

Corrected  mean . 

|  519.01 

1 

517.e9 

519.32 

531.82 

525.35 

527.6b 

529.0b 

529.03 

529.07 

529.42 

528.71 

539.06 

*  As  indicated  by  the  annual  change  in  the  readings,  it  was  considered  preferable  to  obtain  the  annual  mean  by  deducing  the  correction  to  the  mean 
of  the  first  six  months  from  tlie  readings  of  the  preceding  year  and  those  of  the  year  1843. 
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For  the  purpose  of  comparing  the  annual  means  of  the  normals,  or  the  mean  march  of  the 
regular  solar-diurnal  variation  for  each  year,  the  preceding  results  have  been  expressed 
analytically  by  means  of  Bessel’s  formula,  and  by  the  application  of  the  method  of  least 
squares. 

In  these  formulae  the  angle  ©  is  reckoned  from  midnight,  (Philadelphia,)  at  the  rate  of  15° 
for  each  following  hour.  It  was  found  unnecessary  to  carry  the  expressions  beyond  the  third 
term,  the  fourth  being  generally  smaller  than  the  probable  error  of  an  hourly  normal.  We 
obtain  accordingly — 


For  1840 .  D  =  586°  73  +  6°.214  am.  (e  +  36°  35')  +  4°  588  tin.  (2  0  +  217°  330  +  1°.640  am.  (3  e  +  68°  50'.) 

1811 .  D  =  569°/87  +  4*.  888  am.  (0  +  30°  05')  +  4°.S80  am.  (2  0  -f  212°  38')  +  1°.581  am.  (3  0  +  50°  14'.) 

1842  .  D  =  563°. 33  +  4°.944  tin.  (0  +  33°  490  +  4°.211  am.  (2  o  +  217°  120  +  1°  463  tin.  (3  0  +  64°  42'.) 

1843  .  D  =  562°.01  +  4°.449  tin.  (0  +  36°  00')  +  3°.918  tin.  (2  0  +  218°  050  +  1°.811  tin.  (3  0  +  68°  18'.) 

1844  .  D  =  548°  89  +  4°  486  tin  (0  +  34°  350  +  3°.872  tin.  (2  0  +  222°  23  )  4-  1°.802  tin.  (3  0  +  68°  63'.) 

1845  .  D  =  528°.12  +  4°.548  tin.  (0  +  35°  33')  +  4°.  872  tin.  (2  0  +  225°  35  )  +  1°.987  am  (4  0  +  61°  20'.) 


Owing  probably  to  the  several  accidental  changes  in  the  suspension  of  the  bar,  and  conse¬ 
quent  uncertainty  in  the  precise  amount  of  scale  correction,  the  mean  readings  of  each  year? 
when  compared  with  one  another,  exhibit  differences  not  actually  due  to  inequalities  occasioned 
by  declination  changes.  This  question,  however,  does  not  directly  bear  upon  the  present 
investigation,  which  mainly  depends  on  differences  of  readings;  and  it  is  proper  to  remark 
that  the  observed  increase,  giving  the  weight  one-half  to  the  mean  of  1840  and  of  1845,  is 
under  the  supposition  of  a  uniform  annual  change  between  these  years  equal  to  4'.  50.  From 
Mr.  Schott’s  investigation*  of  the  secular  change  of  the  declination  at  Philadelphia,  supported 
by  observations  between  the  years  1701  and  1855,  the  annual  increase  between  the  years  1840 
and  1845  is  4'.  98,  a  result  which  accords  tolerably  well  with  actual  observations.  According 
to  his  formula,  the  declination  on  the  first  of  January,  1843,  the  mean  epoch  of  the  present 
series  was  3°  32'  west,  with  a  probable  error  of  +  10',  which  corresponds  to  the  scale  reading 
560.31,  deduced  by  taking  into  account  the  weights  of  the  annual  means. 

We  now  proceed  to  the  investigation  of  the  inequality  in  the  diurnal  variation,  changing  the 
preceding  formula,  for  greater  convenience,  into  the  following : 


Fur  1840 .  A  =  +  2  .815  tin.  (15°  n  +  36°  35')  +  2'.078  tin.  (30°  n  +  217°  33')  +  0'.743  tin.  (45°  n  +  68°  60'.) 

1841  .  A  =  +  2'. 2 14  tin.  (15°  n  +  30°  05')  +  1'.984  sin  (30°  n  +  212°  38')  +  0V716  tin.  (45°  n  +  50°  14'.) 

1842  .  a  =  +  2'. 240  tin.  (15°  »  +  33°  49')  +  i'.908  sin.  (30°  n  +  217°  12  )  +  0'.663  tin  (45°  »  +  64°  42'.) 

1843  .  A  =  +  2'. 01 5  tin.  (15°  n  +  36°  00')  +  1'.775  tin.  (30°  n  +  218°  05  )  +  0/.820  tin.  (45°  n  +  68°  18'.) 

1814 .  a  =  +  2'. 032  tin.  (15°  »  +  34°  35')  +  1'.754  sin.  (30°  n  +  222°  23  )  +  0'.816  tin.  (45°  n  +  68°  53'.) 

1845 .  A  =  +  2'.060  tin.  (15°  n  +  35°  33')  +  2'.206  jin.  (30°  n  +  225°  35')  +  0'.900  tin.  (46°  n  +  61°  20'.) 

In  which  A  =  the  regular  solar  diurnal  variation,  and  n  the  number  of  hours  after  midnight. 


To  show  the  agreement  between  these  expressions  and  the  corresponding  observed  quanti¬ 
ties,  and  to  exhibit  to  the  eye  the  character  of  the  diurnal  variation,  the  results  have  been 
thrown  into  curves.  The  observed  bi-hourly  means  are  represented  in  diagram  2,  Sketch  37, 
by  dots,  and  in  no  instance  do  they  differ  from  the  computed  values  by  as  much  as  0°.8  or  0'.3. 
As  a  specimen  of  the  representation,  I  add  the  results  for  the  year  1845: 

0  Report  on  the  progress  of  the  U.  8.  Coast  Survey  for  1855,  Appendix  No  48  and  Appendix  No.  24  of  the  report  for  1859. 
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Hour. 

Observed 

value. 

Computed 

value. 

C— O. 

Hour. 

Observed 

value. 

Computed 

value. 

C— O. 

A. 

m. 

o 

o 

° 

A. 

m. 

o 

o 

o 

0 

19* 

628. 66 

628.  99 

+  0.43 

12 

19* 

519.01 

519.  23 

+  0.22 

2 

19* 

628. 44 

628. 48 

+  0.04  j 

14 

19* 

519.  22 

618.  96 

—  0.26 

4 

19* 

630.  76 

630.  26 

—  0.50 

16 

19* 

625.25 

625.  18 

—  0.  07 

6 

19* 

634. 66 

635. 11 

+  0. 45  ; 

18 

19* 

529.08 

529. 15 

+  0.  07 

8 

19* 

636.  39 

535. 97 

—  0.42 

20 

19* 

629.07 

529.  07 

0.  00 

10 

19* 

627. 77 

528. 18 

+  0.41 

22 

19* 

528.70 

528.  86 

+  0.  16 

The  average  probable  error  of  any  single  representation  by  the  formula  is  +  0°.22,  or 

+  O'.  10. 

By  means  of  the  preceding  formulae  the  following  values  were  computed:  1.  The  time  when 
the  north  end  of  the  magnet  reached  its  extreme  eastern  position,  or,  in  other  words,  the  epoch 
of  the  eastern  elongation.  2.  The  corresponding  maximum  scale  reading,  or,  more  properly, 
the  corresponding  minimum  of  western  declination.  3.  The  time  of  the  occurrence  of  the 
western  elongation;  and,  4.  The  corresponding  maximum  reading  of  western  declination.  In 
the  last  two  columns  the  difference  of  the  scale  readings,  or  the  amplitude  of  eastern  and 
western  elongation,  is  made  out  in  scale  divisions,  and  also  in  minutes  of  arc.  The  inequality 
of  this  amplitude  next  requires  our  attention. 


For— 

Epoch  of  eastern 
deflection. 

Corresponding 
scale  reading. 

Epoch  of  western 
deflection 

Corresponding 
scale  reading. 

Amplitude. 

1840 . 

A.  m. 

7  26  a.m. 

o 

695.  67 

A.  m. 

1  34  p.  m. 

o 

575.  71 

o 

19.96 

/ 

9.  08 

1841 . 

7  49 

577. 96 

1  49 

560.21 

17.  75 

8.  06 

1842 . 

7  36 

671.24 

1  37 

553.  96 

17.  28 

7.83 

1843 . 

7  40 

569.54 

1  24 

553.  06 

16.  48 

7.46 

1844 . 

7  32 

556.  50 

1  18 

539.  99 

16.51 

7.51 

1845 . 

7  34 

536.  65 

1  16 

517.81 

18.  84 

8.  53 

Mean . 

7  36  a.  m. 

±  3 

1  30  p.  m. 

rb  4 

The  inequality  constituting  the  ten  or  eleven  year  period  is  plainly  exhibited  in  the  last  two 
columns  of  the  above  table,  the  progression  in  the  numbers  being  quite  regular.  The  year 
1843  is  clearly  indicated  as  the  year  of  the  minimum  range  of  the  diurnal  fluctuation,  but 
whether  the  period  is  one  nearer  to  ten  or  to  eleven  years  cannot  be  decided  from  the  Girard 
College  observations,  since  they  do  not  embrace  a  year  of  maximum  amplitude.  The  epoch  of 
the  minimum,  however,  can  be  determined  with  more  precision.  For  this  purpose  only,  the 
values  in  the  last  column  are  represented  by  the  formula, 

A  =  9'. 08  —  1'.  14  (t  —  1840.5)  +  0'.201  (t  —  1840.5)2, 
deduced  by  the  method  of  least  squares,  and  the  quantities  come  out  as  follows: 
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Year. 

Observed 

amplitude. 

Computed  by 
formula. 

Difference 

Year. 

Observed 

amplitude. 

Computed  by 
formula. 

Difference, 

1840.5 . 

9'.  08 

9;.  08 

1843.  5 . 

7'.  46 

7'.  47 

I 

1841.  5 . 

8'.  06 

8'.  14 

—  O'.  08 

1844.  5 . 

V.  51 

7'.  74 

—  O'.  23 

1842.5 . 

7'83. 

7\  60 

+  O'.  23 

1845.5 _ 

8'.  63 

8'.  41 

+  O'.  12 

Probable  error  of  any  single  amplitude,  +  O'.  11. 

That  portion  of  the  ten  or  eleven  year  period  which  results  from  the  preceding  discussion  of 
the  differential  observations  of  the  magnetic  declination,  free  fiom  the  effect  of  the  disturb¬ 
ances,  as  far  as  the  latter  can  be  eliminated,  is  shown  graphically  in  diagram  1,  Sketch  No.  37. 

The  month  of  May,  in  the  year  1843,  is  indicated  by  the  formula  as  the  epoch  of  the 
minimum  amplitude. 

We  now  proceed  to  the  discussion  of  the  disturbances  as  far  as  they  bear  on  the  decennial 
inequality,  taking  in  also  some  collateral  results. 

The  total  number  of  observations  for  changes  of  declination  recorded  and  discussed  amounts 
to  24,566  ;  of  these,  2,357  were  separated  as  disturbances  differing  eight  scale  divisions  or 
more  from  their  respective  normals,  leaving  22,209  observations,  from  which  the  preceding 
results  were  deduced.  There  is  one  disturbed  observation  in  every  10.4  observations. 

The  discussion  of  the  disturbances  divides  itself  into  two  parts,  that  of  the  number  and  that 
of  the  amount  of  the  larger  deflections. 

Owing  to  partial  incompleteness  in  the  number  of  observing  months  in  some  years,  it  became 
necessary  to  fill  out  the  number  for  the  annual  inequality  from  the  results  of  the  complete 
years.  Their  number  for  each  month  in  the  complete  years  is  given  in  the  following  table,  the 
numbers  for  1844  having  first  been  divided  by  two,  in  order  to  make  the  hourly  observations 
comparable  with  the  bi-hourly  in  the  years  1841  and  1842 : 


Month. 

1841. 

1842. 

1844. 

Mean. 

Ratio. 

January _ _ _ 

33 

44 

5 

27 

0.75 

February  ....... _ 

25 

26 

5 

19 

0.63 

March  ..... _ ......... 

26 

24 

24 

25 

0.70 

April . 

25 

31 

39 

32 

0.89 

May . . 

33 

14 

.17 

21 

0.58 

June _ _ 

31 

30 

7 

23 

0.64 

July . 

30 

40 

15 

28 

0.  78 

August . . . 

49 

64 

44 

52 

1.45 

September  . . 

67 

60  | 

31 

49 

1.  36 

October _ _ _ _ 

94 

86 

53 

78 

2.  17 

November . . . 

81 

22 

42 

48 

1.33 

December . . . . 

55 

5 

26 

29 

0.  82 

Sum . 

Mean _ 

539 

446 

308 

431 

12.  00 

36 

1. 00 
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The  last  column  contains  the  ratio  of  the  mean  monthly  value  to  the  mean  annual  value.  By 
means  of  these  ratios,  and  using  the  observed  monthly  values  in  each  defective  year,  the 
numbers  in  the  following  table  were  filled  up,  all  the  deduced  values  being  indicated  by 
brackets.  As  in  the  preceding  table,  the  values  refer  or  were  made  to  refer  to  bi-hourly 
observations. 

Table  showing  the  number  of  disturbances  in  each  month  of  the  years  1840  to  1845. 


Month. 

1840. 

1841. 

1842. 

1843. 

1844. 

1845. 

Mean. 

Ratio. 

January . — . 

(30) 

33 

19 

25 

0. 77 

February . .. 

(21) 

25 

13 

17 

0.52 

March . . 

(28) 

26 

14 

22 

0.  68 

April . 

(36) 

25 

2  K 

29 

0.91 

May . 

(24) 

33 

11 

19 

0.  58 

June. .. _ _ _ 

8 

31 

■9 

12 

17 

0.  53 

July . 

44 

30 

20 

15 

(17) 

28 

0.  86 

August . 

40 

49 

80 

14 

(32) 

51 

1.59 

September. . . . . 

56 

67 

27 

31 

(30) 

44 

1.36 

October . . . . 

94 

94 

16 

53 

(48) 

68 

2. 12 

November  ...... . . 

19 

81 

8 

42 

(28) 

35 

1.08 

December _ _ - . 

83 

55 

4 

26 

(18) 

32 

1.00 

Sum  ... _ _ _ 

Corrected  sum  and  mean... 

344 

539 

446 

230 

308 

91 

483 

264 

32 

1.00 

The  ratios  in  the  last  column  show  the  annual  inequality  in  the  distribution  of  the  disturb¬ 
ances.  The  principal  maximum  occurs  in  October,*  the  secondary  in  April;  the  two  minima, 
nearly  of  equal  amount,  occur  in  the  months  of  February  and  June.  The  progression  of  the 
numbers  is  regular. 

If  we  separate  the  numbers  in  accordance  with  westerly  and  easterly  deflections  we  obtain 
the  following  table,  deduced  as  in  the  former  case.  It  may  be  remarked  that  on  account  of  the 
separate  ratios  used  for  the  interpolation  of  the  western  and  eastern  deflections,  their  sum  in 
any  one  month  does  not  give  the  corresponding  number  in  the  above  table  exactly,  only  the 
yearly  sums  having  been  preserved;  and  the  same, is  true  in  regard  to  the  table,  showing  the 
amount  of  the  disturbances.  Interpolated  values,  as  before,  are  enclosed  between  brackets. 

°  At  Toronto  this  maximum  occurred  in  September ;  the  first  minimum  is  likewise  one  month  earlier  at  this  station  than 
at  Philadelphia. 
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Mon  lb. 

1840. 

1841. 

1849. 

1843. 

1844. 

1845. 

Sum*. 

Ration. 

B. 

W. 

B. 

W. 

B. 

W. 

B. 

W. 

B 

B 

W. 

B. 

January . 

(36) 

(*) 

95 

8 

35 

9 

(99) 

(7) 

9 

3 

10 

9 

130 

38 

1.97 

0.49 

February . 

(17) 

(3) 

0 

16 

17 

9 

(13) 

<9) 

3 

9 

11 

9 

70 

41 

0.70 

0.46 

March . 

(93) 

(5) 

11 

15 

17 

7 

(15) 

(6) 

10 

14 

9 

5 

85 

59 

0.83 

0.57 

April . 

(87) 

(5) 

10 

15 

14 

17 

7 

14 

95 

14 

15 

7 

98 

79 

0.95 

0.80 

Maj  .....M  .....a 

07) 

(4) 

18 

15 

8 

6 

7 

8 

4 

13 

3 

8 

57 

54 

0  55 

0.60 

June . 

3 

5 

15 

16 

17 

13 

9 

10 

3 

4 

5 

7 

45 

55 

0.44 

0.61 

July . 

17 

97 

6 

95 

14 

96 

11 

9 

6 

9 

(7) 

DU 

60 

107 

0.58 

1.18 

August . 

90 

90 

18 

31 

55 

9 

67 

13 

95 

19 

(20) 

(11) 

905 

103 

9.00 

1.14 

September . 

36 

90 

14 

43 

11 

49 

6 

91 

18 

13 

DU 

(91) 

96 

167 

0.99 

1.86 

October . . 

68 

96 

34 

60 

17 

69 

6 

10 

93 

30 

(15) 

(30) 

163 

925 

1  58 

9.50 

November . 

11 

8 

41 

40 

11 

11 

5 

3 

16 

96 

(15) 

0.96 

1.19 

December . 

77 

6 

94 

31 

1 

4 

9 

9 

19 

14 

(8) 

1.91 

0.74 

Sum . 

939 

119 

994 

315 

917 

999 

113 

90 

147 

161 

53 

38 

1939 

1083 

19.00 

19.00 

Corrected  mean. . . 

358 

131 

163 

119 

199 

135 

Total ....  1... 

483 

539 

446 

975 

308 

964 

9315 

The  ratios  show  a  general  correspondence  in  the  number  of  westerly  and  easterly  deflections; 
the  westerly  deflections  seem  to  occur  most  frequently  in  August,  while  the  easterly  predominate 
in  October;  the  secondary  maximum  of  either  series  is  in  April.  The  minima  remain  nearly  as 
before,  one  minimum  of  eastern  deflection  occurring  in  January. 

With  respect  to  the  whole  number  of  westerly  and  easterly  deflections,  we  deduce  the  pro¬ 
portional  sums  from  the  following  table : 


Year. 

W. 

E 

Sum. 

1840 . . . 

352 

131 

483 

Weight 

1841 . - . 

224 

315 

539 

1842 . 

217 

229 

446 

1843 . . . 

163 

112 

275 

Weight  }. 

1844 . 

147 

161 

308 

1845 . . . 

129 

135 

264 

Weight 

Sum _ 

1232 

1083 

2315 

: 

Proportional  Bums  by  weight. 

937 

912 

On  account  of  the  incompleteness  of  the  record  in  the  years  1840,  1843,  and  1845,  the 
number  of  eastern  and  western  disturbances  relative  to  the  total  number  cannot  be  ascertained 
with  accuracy.  They  are  about  equal  in  the  record.  At  Toronto  the  eastern  predominate 
over  the  western  in  the  proportion  of  1.  17  to  1  (for  the  years  1841  to  1848,)  and  nearly  to 
the  same  extent  for  each  year,  taken  separately. 

The  numbers  in  the  column  headed  “sum”  do  not  indicate  the  law  of  the  eleven  year  period 
as  plainly  and  systematically  as  they  did  the  investigation  of  the  diurnal  amplitude;  yet  giving 
half  weight,  on  account  of  the  want  of  record,  to  the  sums  for  1840  and  1845,  the  minimum 
number  falls  in  the  year  1843.  More  consistent  results  would,  no  doubt,  have  been  obtained 
if  the  year  1845  had  been  complete. 

37 
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If  we  distribute  the  disturbances  (1,942  in  number  for  the  even  hours)  according  to  their 
respective  hours  of  occurrence,  the  following  table  results  from  observations  between  1840  and 
1845: 


Add  19}  m. 

W. 

E 

Sum. 

RATIOS. 

Add  19}  ra. 

W. 

E. 

Sum. 

RATIOS. 

w. 

E. 

W. 

Hours 

0 

67 

95 

162 

0.  82 

1.  20 

Hour f. 

Noon. 

67 

150 

1.13 

0.71 

2 

97 

92 

189® 

1. 18 

1.16 

14 

540 

1330 

0.  95 

0.  67* 

4 

89 

79 

168 

1.  08 

0.  96 

16 

60 

148 

1.  07 

0.  78 

6 

110° 

63 

173 

1.  350 

0.  80 

18 

71 

143 

0.87 

0.  90 

8 

106 

56 

161 

1.  29 

0.  70 

340 

1330 

167 

1.660 

10 

107 

71 

178 

1.32 

0.88 

45 

125 

170 

0.  54 

- £ 

1.  58 

Maxima  and  minima  values  are  distinguished  by  an  asterisk. 


The  numbers  in  each  vertical  column  show  a  regular  progression;  and  the  number  of  dis¬ 
turbances,  irrespective  of  their  direction,  have  a  minimum  at  2  p.m.  and  a  maximum  at  2  a.m.* 
The  principal  contrast  is  between  the  hours  of  the  day  and  the  hours  of  the  night;  in  the 
former  case  the  numbers  being  below,  but  in  the  latter  above  the  mean  value.  This  is  in  close 
correspondence  with  the  Toronto  results.  The  most  striking  result  of  the  above  table  is,  that 
the  westerly  disturbances  have  their  minimum  precisely  at  the  hour  (8  p.m.)  when  the  easterly 
have  their  maximum  value;  and  the  exact  coincidence  of  this  result  with  that  deduced  by 
General  Sabine  for  Toronto  is  not  less  remarkable.  For  the  westerly  disturbances,  the  hours 
6  a.m.,  (maximum,)  and  8  p.m.,  (minimum,)  and  for  the  easterly  disturbances  the  hours  2  p.m., 
(minimum,)  and  8  p.m.,  (maximum,)  are  specially  contrasted.  These  results  also  agree  with 
those  found  at  Toronto;  and  the  accordance  with  that  station  even  goes  so  far  as  to  exhibit  the 
secondary  minimum  of  eastern  disturbances  at  8  a.m.  In  connection  with  this  subject  it  may 
be  here  stated  that  the  same  distinguished  magnetist  found  a  singular  mutual  relation  to  subsist 
between  the  phenomena  at  Toronto  and  Point  Barrow,  on  the  shores  of  the  Arctic  sea — the 
laws  of  the  easterly  deflection  at  one  station  being  found  to  correspond  for  the  same  local 
hours  with  those  of  the  westerly  deflections  at  the  other  station,  and  vice  versa .  This  contrast 
holds  good  for  Philadelphia  as  well  as  for  Toronto. 

We  now  pass  to  the  consideration  of  the  amount  of  deflections  caused  by  the  disturbances, 
classifying  the  same  according  to  years,  months,  and  hours: 


Aggregate  values  of  the  disturbances  and  mean  values  in  the  different  years. 


Tear. 

Aggregate  values. 

Same  corrected 

to  12  months. 

Number. 

Average  value  of 
a  disturbance. 

' 

Same  in  minutes 

of  arc. 

Same  at  Toronto 
for  comparison. 

d. 

d. 

d. 

/ 

1840 

5140. 0  (7  months.) 

7155.5 

483 

14.8 

6.70 

LB41 

7844. 4 

7844.4 

639 

14.6 

6.61 

6.34 

1842 

6019. 1 

6019.  1 

446 

13.5 

6.11 

6.90 

1843 

2465.  7  (9  months.) 

2932.  2 

275 

10.7 

4.  85 

6.62 

1844 

4227.3 

4227. 3 

308 

13.7 

6.21 

6.49 

1845 

1138.  6  (6  months.) 

3521.4 

264 

13.3 

6.  02 

6.84 

°  At  Toronto  the  respective  hours  aie  2  p.  m.  and  22  p.  m. 
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The  table  includes  only«the  series  of  bi-hourly  observations,  the  reduction  of  the  numbers 
from  incomplete  years  to  the  correct  sum  for  the  whole  year  being  effected  by  means  of  ratios, 
as  in  the  discussion  of  the  number  of  disturbances.  For  comparison  the  average  value  of  a 
disturbance  at  Toronto  is  added.  It  must  be  remarked  that  the  amount  of  deviation  from  the 
normal,  constituting  a  disturbance,  was  nearly  but  not  quite  the  same  at  Toronto  as  at  Phila¬ 
delphia,  so  that  the  ratios  of  the  corresponding  numbers  in  the  last  two  columns  should  be 
compared. 

The  eleven  year  period  is  well  marked  in  the  aggregate  value  of  the  disturbances  as  well  as 
in  their  average  value  in  the  different  years;  and  the  year  1843  is  decidedly  indicated  as  the 
minimum.  To  find  a  more  precise  value  for  the  epoch  of  the  minimum,  the  formula 

d  =  7'.09 - O'. 930  (t -  1840.5)  +  0'.149  (t - 1840.5) 

has  been  constructed,  which  represents  the  observed  values  as  follows: 


Year. 

Observed 

amount. 

Computed 

amount. 

Difference. 

Year. 

Observed 

amount 

Computed 

amount. 

Difference. 

1840.  5 . 

6'.  70 

7'.  09 

+0*.  39 

i 

+0.79 

1841.  5 . 

6'.  61 

6'.  31 

—O'.  30 

—O'.  46 

1842.  5 . 

6.11 

6'.  83 

—O'.  28 

1845.  5 . 

6'.  02 

6‘.  16 

+0'.  14 

The  first  and  last  value  have  only  half  weight.  According  to  the  formula,  the  minimum 
took  place  in  August,  1843.  (See  diagram  3,  sketch  No.  37.) 

As  the  resulting  epoch  from  the  differential  observations  with  the  declinometer,  we  find  the 
month  of  June,  1843,  by  giving  double  weight  to  the  result  deduced  from  the  inequality  of 
the  diurnal  amplitude. 

Separating  into  western  and  eastern  disturbances,  we  find — 


Year. 

West  deflections. 

East  deflections. 

Aggregate 

value. 

n. 

Average 

value. 

Aggregate 

value. 

n. 

Average 

value. 

d. 

# 

d. 

t 

1840 . 

5064.  8 

352 

6.  52 

2090.  7 

131 

7.  20 

1841 . . . 

2935. 5 

224 

5.  93 

4908. 9 

315 

7. 07 

1842 . 

2645. 9 

217 

5.  53 

3373.2 

229 

6.  70 

1843 . 

1741. 6 

163 

4. 85 

1190. 6 

112 

4.  85 

1844 . 

2019.  7 

147 

6.21 

2207.  6 

161 

6.21 

1845 . 

1489. 2 

129 

6. 25 

2032. 3 

135 

6.84 

From  which  it  appears  that  the  easterly  values  preponderate  over  the  westerly  in  the  ratio 
of  1.14  to  1.  The  ratio  from  the  Toronto  observations  between  1844  and  1448  is  1.28  to  1. 

The  following  table  shows  the  aggregate  amount  of  disturbances  in  each  month  of  the 
different  years,  or  the  annual  inequality  of  the  aggregate  disturbances. 
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Month.  > 

1840. 

1841. 

1842. 

1813.  „ 

• 

1814. 

1845. 

Mean.  j 

1 

Ratio. 

d. 

d. 

d. 

d. 

d. 

! 

d. 

January . 

(418.4) 

423.6  I 

585.9 

(171.0) 

45.3 

969.2 

318.9 

0.72 

February . . . 

(393.0) 

402.3 

310.1 

(131.9) 

99.7 

160.1 

237.8 

fr.54 

March . 

(400.5) 

327.9 

264.4 

(163.6) 

430.0 

167.4 

292.3 

0.66 

April . . . 

(544.6) 

294.7 

481.1 

281.7 

601.5 

289.7 

415.6 

0.94 

May . 

(399.0) 

442.8 

184.4 

206.8 

205.5 

111.0 

946.6 

0.56 

June . 

83.1* 

355.5 

353.1 

133.9 

50.4 

141.2 

186.9 

0.43 

July  . . . . 

668.8* 

416.8 

546.8 

271.5 

168,3 

(990.4) 

382.1 

|  0.87 

August . ; . 

618.6 

833.1 

873.5 

953.9 

558.6 

(434.2) 

709.3 

1.61 

September . . . 

853.5 

1242.7 

779.9 

301.5 

448.6 

(484.1) 

685.0 

1.56 

October . . . 

1319.1 

1376.9 

1953.2 

195.0 

668.1 

(639.3) 

908.5 

9.06 

November . . . 

314.6 

1054.2 

3J9.3 

87.1 

591.1 

(387.4) 

462.3 

1.06 

December . 

1382.3 

684.6 

47.4 

34.3 

366.2 

(217.4) 

438.7 

1.00 

Sum . 

7155.5 

7844.4 

6019.1 

2932.2 

4927.3 

■ 

3521.4 

5283.3 

'  12.00 

*  The  difference*  or  the  disturbed  readings  from  their  respective  normals,  during  the  month  of  June  and  part  of  July,  1840,  were  first  converted  from 
the  old  scile  into  equivalent  new  scale  values. 


The  last  column  of  ratios  of  the  aggregate  value  of  the  disturbances  of  each  month  to  the 
mean  of  all  corresponds  very  closely  to  the  analogous  ratios  deduced  in  a  preceding  table  for 
the  number  of  disturbances,  giving  the  law  in  reference  to  the  number  and  amount  of  disturb¬ 
ances  in  a  year  as  the  same,  or  nearly  so.  The  maximum  amount  of  disturbances  occurs  in 
October,  (at  Toronto  in  September,)  the  minimum  amount  in  June,  (the  same  at  Toronto;)  the 
secondary  maximum  occurs  in  April,  (as  at  Toronto),  and  the  secondary  minimum  in  February, 
but  at  Toronto  in  January,  from  comparison  with  the  years  1843,  1844,  1845. 

The  next  tables  give  the  aggregate  monthly  values  in  the  six  years,  separated  into  west  and 
cast  deflections: 


Wed  deflections . 


Month. 

1840. 

1841. 

1649. 

1843. 

1844. 

1845. 

Mean. 

Ratio. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

January . 

(495.5) 

308.4 

444.8 

(170.4) 

23.8 

161.6 

967.4 

1.91 

February  . . 

(238.0) 

147.2 

217.1 

(«.0) 

98.0 

69.9 

130.4 

0.59 

March . . . 

(288.7) 

197.2 

168.5 

(99  5) 

179.8 

117.5 

169.4 

0.73 

April . . . . 

(432.2) 

97.9 

216.9 

98.9 

370.1 

171.0 

299.5 

1.04 

May . 

(919.8) 

329.5 

84.4 

109.7 

43.5 

8.3 

114.7 

0.52 

June . 

30.9 

170.4 

194.9 

21.7 

12.6 

65.9 

89.6 

9.37 

July . 

186.7 

51.1 

140.5 

153.3 

98.9 

(49.9) 

100.6 

0.46 

August . 

„  275.9  j 

298.4 

721.3 

609.7 

304.5 

(247.5) 

431.2 

1.95 

September . 

495.3 

257.8 

116.7 

65.2 

249.3 

(123.5) 

917.9 

0.99 

October . 

1019.9 

422.5 

179.5 

74.4 

340.3 

(185.5) 

369.9 

1.67 

November . . 

178.4 

586.9 

159.6 

39.1 

967.1 

(196.9) 

238.0 

1.09 

December . . ..: . 

1210.5 

308.9 

9.4 

17.7 

178.8 

(98.7) 

303.9 

1.38 

Sum . 

5064.8 

2935.5 

2645.9 

1741.6 

9019.7 

1489.2 

9647.8 

19.00 
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East  deflections. 


Months. 

1840. 

1841. 

1843. 

1843. 

1844. 

1845. 

Mean. 

Ratio. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

January . . . . . 

(97.0) 

115.2 

141.1 

(39.7) 

21.5 

107.6 

79.7 

0.33 

February . 

(55.7) 

955.1 

93.0 

(38.5) 

71.7 

90.9 

100.7 

0.46 

March . . . 

(81.8) 

900.7 

95.9 

(53.4) 

357.9 

49.9 

133.2 

0.56 

April . 

(116.7) 

196.8 

964.2 

183.8 

931.4 

118.7 

185.1 

0  84 

May . 

(66.9) 

913.3 

100.0 

97.1 

163.0 

109.7 

193.6 

0.56 

June  ....— . 

58.9 

185.1 

158.9 

113.9 

37.8 

75.3 

103.6 

0.47 

July . 

483.1 

365.7 

406.3 

118.3 

139.4 

(177.5) 

381.5 

1.29 

August . 

343.7 

594.7 

159.9 

144.2 

948.1 

(194,8) 

979.4 

1.28 

September . 

358.9 

984  9 

663  2 

936  3 

199.3 

(358.3) 

466.7 

9.12 

October . 

399.9 

953.7 

1080.7 

130.6 

397.8 

(453.0) 

539.2 

2.46 

November . 

136.9 

467.3 

179.7 

48.0 

334.0 

(187.6) 

233.8 

1.02 

December . 

71.8 

376.4 

38.0 

16.6 

187.4 

(116.6) 

134.4 

0.61 

Sum . 

9090.7 

4908.9 

3373.2 

1190.6 

3307.6 

9039.2 

2633.9 

12.00 

, 

Note.— Maxima  in  September  (mean  of  August  and  October)  and  April;  minima  in  June  and  January,  as  at  Toronto. 


The  following  table  gives  the  aggregate  values  of  the  disturbances  distributed  into  the  dif¬ 
ferent  hours  of  the  day,  as  deduced  from  bi-hourly  observations  made  from  1840  to  1845 : 


Philadelphia 

hour, 

(+19*  m.) 

* 

AGGREGATE  VALUES  OP  WESTERN  DEFLECTIONS, 
EASTERN  DEFLECTIONS,  AND  SUM. 

MEAN  AGGREGATE  VALUES  FOR  ONE  TEAR. 

RATIOS. 

- 

W. 

E. 

|  Sum. 

W. 

E. 

Sum. 

W. 

i 

E. 

Both  com¬ 
bined. 

h. 

d. 

d. 

d. 

d. 

d. 

d. 

0 

897.4 

1438.5 

9335.9 

149.6 

239.8 

389.4 

0.83 

1  94 

1.04 

2 

1959.7 

1278.9  | 

9537.9 

209.9 

913.0 

439.9 

1.16 

1.10 

1.13 

4 

1255.5 

1075.5 

2331.0 

209.9 

179  3 

388. i 

1.16 

0.93 

1  04 

6 

1581.7 

773.6 

9355.3 

963.6 

128.9 

392.5 

1.46 

0.67 

1.06 

8 

1512.4 

769.9 

2389.3 

253.1 

198.3 

380.4 

1.39 

0.67 

1.02 

10 

1315.2 

901.9 

9317.1 

919.2 

150.3 

369.5 

1.93 

0.77 

0.99 

Noon . 

1114.8 

733.2 

1848.0 

185.8 

133.2 

308.0 

1.03 

0.63 

0.83 

14 

1056.4 

735.0 

1791.4 

176.1 

199.5 

396.6 

0  98 

0.63 

0.80 

16 

1068.1 

835.8 

1893.9 

178.0 

137.6 

315.6 

0.99 

0.72 

0.85 

18 

903.1 

965.3 

1867.3 

150.3 

160.9 

311.9 

0.84 

0.89 

0.84 

20 

408.9 

2175.4 

9584.3 

68.3 

362.6 

430.8 

0.38 

1.88 

1.15 

99 

610.4. 

2180.3 

2790.7 

101.7 

363.4 

465.1 

0.56 

1.88 

1.95 

Sum . ..! 

19989.6 

13852.5 

26835.1 

3163.7 

2308.8 

4479.5 

19.00 

13.00 

19.00 

Mean . 

. i . ; . 

180.3 

192.4 

372.7 

i 

i 

If  we  compare  these  ratios  with  the  corresponding  numbers  in  the  preceding  tables  showing 
the  bi-hourly  distribution  in  regard  to  the  number  of  disturbances,  we  find,  irrespective  of  the 
directions  of  the  deflections,  the  2  p.  m.  minimum  preserved;  the  maximum  occurs  at  10  p.  m. 
At  Toronto,  from  a  five  years’  hourly  series,  commencing  with  1844,  these  hours  are  respec¬ 
tively  1  p.  m.  and  9  p.  m.  At  Philadelphia,  as  at  Toronto,  the  ratios  are  nearly  invariable 
from  10  a.  m.  to  6  p.  m.,  being  then  below  unity;  and  again  from  8  p.  m.  to  8  a.  m.,  when  they 
are  above  unity.  \ 

The  easterly  maximum  and  the  westerly  minimum  at  8  p.  m.,  appear  again  as  a  decided 
feature,  and  in  general  the  respective  ratios  exhibiting  the  diurnal  distribution  of  the  disturb¬ 
ances,  both  in  an  easterly  and  westerly  direction,  show  almost  a  perfect  correspondence  in 
regard  to  both  number  and  amount. 
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The  next  table  exhibits  the  excess  of  westerly  disturbance  over  easterly  (the  sign  —  indi¬ 
cating  a  defect,  or  excess  of  easterly  over  westerly)  in  the  aggregate  values  of  the  five-year 
series,  and  in  the  last  column  the  mean  effect  of  the  same  at  each  even  hour  is  given  as 
obtained  by  dividing  the  aggregate  differential  value  of  the  preceding  column  by  the  actual 
number  of  days  of  observation  during  the  whole  period.  The  last  column  exhibits,  therefore, 
the  .mean  diurnal  disturbance  variation.  The  number  of  days  is  very  nearly  1,500. 


Philadelphia  mean  time. 

Exceea  of  westerly  over  east¬ 
erly  values. 

Diurnal  variation  caused  by 
tbe  larger  disturbances. 

Por  comparison:  Disturbance 
variation  at  Toronto,  1843- 
,44-,45,  (at  even  hours.) 

Philadelphia  mean  time. 

Excess  of  westerly  over  east¬ 
erly  values. 

Diurnal  variation  caused  by 
the  larger  disturbances. 

For  comparison:  Disturbance 
variation  at  Toronto,  1843- 

In  scale  divisions. 

In  minutes  of  arc. 

In  scale  divisions. 

In  minutes  of  arc. 

A.  m. 

i. 

d. 

i 

/ 

A.  m. 

d. 

4. 

/ 

/ 

0  19* 

—541.1 

—0.35 

—0.15 

—0.35 

Noon.  19* 

+381.6 

+0.95 

+0.11 

+0.09 

S  19* 

—  18.5 

—0.01 

—0.01 

—0.90 

14.19* 

+391.4 

+0.91 

+0.10 

+0  04 

4  19* 

+180.0 

+0.19 

+0.05 

—0.03 

16.19* 

+949.3 

+0  16 

+0.07 

+0.03 

6  19* 

+808.1 

+0.54 

+0  94 

+0.09 

18.19* 

—63. 1 

-0  04 

—0.09 

—0.16 

8  19* 

+749.5 

+0.50 

+0.29 

+0.10 

90.19* 

—1765.5 

—1.18 

—0.53 

—0.56 

10-19* 

+413.3 

+0.98 

+0.13 

+0.06 

29.19* 

—1569.9 

—1.05 

—0.47 

—0.75 

The  law  governing  the  disturbances  during  a  solar  day  is  clearly  shown,  and  systematic  in 
character.  If  we  plot  the  disturbance  curve  on  the  same  scale,  or  actually  superpose  it  on  the 
curves  of  the  regular  diurnal  variation,  (diagram  2,  sketch  No.  37,)  the  difference  would  hardly 
show  to  the  eye.  The  diagram  (No.  4)  showing  the  disturbance  variation  has,  therefore,  been 
plotted  on  a  larger  scale. 

The  curve  has  but  one  maximum  and  one  minimum;  its  most  prominent  feature  is  the  easterly 
deflection  at  8  o'clock  (+  19£  m.)  p.  m.,  (at  Toronto  it  is  at  9  p.  m.)  At  that  hour  the  maxi¬ 
mum  deflection  amounts  to  32"  of  arc,  and  to  45"  at  Toronto.  The  greatest  westerly  deflection 
occurs  at  6 h.  (+  19 \m.)  a.  m.,  and  amounts  to  but  14";  the  Toronto  hour  is  8  a.  m.  with  6", 
and  from  a  five  years’  series  of  observation  with  31"  of  deflection. 

The  range  of  the  disturbance  variation  equals  46"  *.  The  disturbance  amplitude,  as  well  as 
the  regular  variation  amplitude,  is  greater  at  Toronto  than  at  Philadelphia,  the  occurrence  of 
the  maximum  and  minimum  disturbance  deflection  seeming  to  be  about  one  hour  earlier  at  the 
latter  station.  From  three  in  the  morning  till  five  in  the  afternoon,  the  mean  effect  of  the  dis¬ 
turbances  is  to  deflect  the  north  end  of  the  magnet  to  the  west,  and  during  the  remaining 
hours  (principally  at  night)  to  the  east.  The  westerly  and  easterly  disturbance  deflections 
during  a  day  balance  within  0".02. 

The  annual  inequality  in  the  amplitude  of  the  diurnal  disturbance  variation  might  be  satisfac¬ 
torily  shown  by  the  proper  combination  of  the  results  for  consecutive  years,  comparing  each 
two-year  series  successively;  but  owing  to  the  small  amount  of  the  amplitude  itself,  and  the 
incomplete  or  partly  interrupted  series  of  observations  in  the  years  1840,  1843,  and  1845,  it 
was  thought  best  to  restrict  the  present  discussion  to  the  mean  disturbance  variation. 

It  is  my  intention  to  continue  the  discussion  of  the  observations  made  at  the  Girard  College 
observatory. 

°At  Toronto  51'',  and  from  a  live  years’  series  S3''. 
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After  the  above  was  written,  No.  1,185*  of  the  Astronomische  Nachrichten  came  to  hand, 
containing  Prof.  R.  Wolfs  interesting  results  on  the  close  connection  of  the  variation  in 
frequency  of  the  solar  spots,  and  the  corresponding  inequality  in  the  amplitude  of  the  diurnal 
variation  of  the  declination.  He  deduces  for  Munich  the  formula  /?  =  6'.273  +  O'.  051  a — in 
which  a  is  a  relative  number,  expressive  of  the  frequency  of  the  solar  spots  directly  derived  from 
observation,  and  the  amplitude  of  the  diurnal  variation.  He  finds  a  very  close  correspondence 
between  the  computed  and  observed  values  of  /?,  and  gives  in  a  table  Dr.  Lamont’s  and  his  own, 
results  between  the  years  1835  and  1850.  He  also  reaffirms  his  former  value  for  the  average 
length  of  the  solar  spot  period,  viz,  11.11  years  ±  0.04  years,  the  limits  of  variation  being  8 
and  16  years.  This  period  is  deduced  from  observations  of  maxima  and  minima  since  1626. 

For  Philadelphia  we  have  /9  =  7'.080  +  0'.039  a,  representing  the  observed  amplitudes  as 
follows : 


Year. 

a  (from  solar  spot) 
observations. 

0  derived  from  «. 

Observed  ampli¬ 
tude,  or  0. 

Difference  observed 
and  computed  0. 

|  -S 

i 

i 

j  Year. 

a  (from  solar  spot) 
observations. 

i 

« 

i 

'S 

> 

a> 

*S. 

3  $ 

o 

t  1 

r 

Difference  observed 
and  computed  0. 

1840 . 

51.8 

9'.  10 

9'.  08 

1 

—  O'.  02 

1843  . 

8.4 

|  7.41 

7'.  46 

+ 

©  © 

o  o 

1841 . 

29.5 

8'.  23 

8'.  06 

—  O'.  17 

1844  . 

12.2 

7'.  65 

7.51 

1842 . 

19.2 

V.  83 

7'.  83 

.0'.  00 

1845  . 

32.4 

8'.  34 

8'.  53 

4-  O'.  19 

The  correspondence  between  the  observed  diurnal  amplitude  and  the  same  derived  from 
observations  of  the  solar  spots  is  further  exhibited  by  diagram  5,  Sketch  No.  37,  the  heavy 
line  representing  the  magnetic,  the  other  the  solar,  amplitude  curve.  The  dotted  curve  is  from 
the  Toronto  magnetic  observations,  merely  multiplied  by  ®  to  reduce  (approximately)  to  the 
Philadelphia  scale.  The  next  maximum  amplitude,  according  to  the  solar  spot  observations, 
would  be  in  1848,  amounting  to  ll'.OO;  and  the  whole  range  of  the  inequality  in  the  amplitude 
of  the  diurnal  motion  would,  therefore,  be  ll'.OO — 7'.46  =  3'.54.  The  last  quantity,  it  must 
be  observed,  is  slightly  variable  with  each  period;  thus,  according  to  the  solar  spot  observa¬ 
tions,  the  year  1837  was  a  maximum,  amplitude  11'.41;  and  the  year  1856  a  minimum, 
amplitude  7'.  24,  the  difference  being  4'.17. 

It  is  much  to  be  desired  that  this  interesting  branch  of  physical  inquiry  should  be  further 
studied,  as  it  forms  one  of  the  links  connecting  terrestrial  with  cosmical  phenomena. 

°  For  former  communication  by  Trof.  Wolf,  see  Nos  839,  1,013,  1,091,  1,132,  1,160,  and  1,181,  ibid. 
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APPENDIX  No.  23. 

Results  reported  from  the  observations  made  by  Assistant  Charles  A.  Schott ,  for  magnetic  declination ,  dip,  and 
horizontal  intensity ,  in  Sections  I  and  II,  and  Canada ,  1859. 


No. 

Locality. 

Date. 

Latitude. 

Longitude. 

Declination 

Weat. 

Dip 

Nonh. 

Horizontal 

intensity. 

Total 

intensity. 

1859. 

•  / 

•  / 

•  / 

•  / 

1 

49  3Rt4 

70  38r4 

12  03 

74  45  6 

3  645 

13  86 

9 

9 . 

42  36.7 

70  43  5 

11  09 

74  3Q  4 

3.574 

13  75 

3 

11 . 

42  39.6 

70  36.3 

11  37 

7$  05  9 

3.589 

13.72 

4* 

Annisquam,  Gape  Ann.... . . . 

11 . 

43  39.4 

70  40.3 

74  56  1 

3  5Rp 

13.81 

5 

19 . 

42  40.8 

70  49.8 

11  14 

74  37,3 

3.50S 

13  57 

6 

13 . 

43  48.0 

70  48.5 

10  58 

74  52.9 

3.528 

13.53 

7 

Kittery  Point,  Portsmouth... . . . . . 

14 . 

43  04.8 

70  49.7 

11  15 

75  04.9 

3.496 

13.57 

8f 

Bowdoin  Hill,  Portland..... . . . . 

15 . 

43  38.8 

70  16.2 

12  90 

3  456 

9 

Quebec,  Canada . . . . . . . . 

18  A  19. 

46  48.4 

71  14.5 

16  17 

77  17.5 

9.991 

13.60 

lOi 

Montreal,  Canada . . . . . . 

90 . 

45  30.5 

73  34.9 

76  51.4 

3. Ill 

13.68 

11 

Rutland,  Vt . t . .  .tT.  .t.T  ....  . . . 

21 . 

43  36 

72  55 

9  49 

75  19.8 

3.464 

13.68 

12 

Deerfield,  Mass _TTtTt . . . . . . . 

23 . 

43  33 

72  36 

9  95 

74  35.3 

3.617 

13.61 

13 

Chesterfield,  Mass . T . . 

25 . 

42  24 

72  51 

8  54 

74  91.9 

3.667 

13.60 

14 

Springfield,  Mass _.TT . T . . . . ....  .... 

26 . 

42  06 

72  32 

8  39 

74  14.9 

3.691 

13.60 

156 

Hartford,  Conn  ..........  ...... ...  ..............  .... 

27 . 

41  46 

79  40 

74  07.4 

3.716 

13.58 

16|| 

Coast  Survey  Office,  Washington,  !).  C . . 

39  A  30. 

38  53.1 

77  00.2 

71  94.4 

4.306  i 

13.51 

4.308) 

*  Owing  to  a  considerable  disturbance  at  the  time  or  occupntion  the  result  for  declination  has  been  rejected. 

f  The  dip  at  Portland,  74#-fi6'.7,  seems  to  be  too  small,  probably  owing  to  a  disturbance  at  the  time.  The  total  intensity  was  left  blank  accordingly* 
X  The  declination  seems  to  have  been  affected  by  a  considerable  disturbance  at  the  time,  and  the  result,  13°  91',  bad  better  not  be  used. 

$  The  declination  seems  to  be  affected  by  a  disturbance,  the  value,  7°  17',  being  too  small. 

il  Occupied  for  Intensity  June  29  and  23, 1859,  and  July  30, 1859 ;  for  dip,  June  23  and  July  29.  Mean  date  for  dip  and  intensity,  July  11. 


APPENDIX  No.  24. 

Report  of  Assistant  Charles  A .  Schott  on  the  latest  results  of  the  discussion  of  the  secular  change  of 
the  magnetic  declination ,  accompanied  by  tables  showing  the  dedination  ( 'variation  of  the  needle)  for 
every  tenth  year  from  the  date  of  the  earliest  reliable  observation ,  for  twenty -sue  stations  on  the 
Atlantic,  Gulf  \  and  Pacific  coasts  of  the  United  States . 

Computing  Division,  Coast  Survey  Office, 

November  4,  1859. 

Dear  Sir:  In  accordance  with  the  Superintendent’s  letter  of  January  21,  1859,  I  have  pre¬ 
pared  a  set  of  tables  for  practical  use,  giving  the  secular  change  of  the  magnetic  declination,  and 
showing  for  every  tenth  year,  from  the  date  of  the  earliest  reliable  observations  to  the  present 
time,  the  magnetic  declination  (commonly  called  the  variation  of  the  magnetic  needle)  for  stations 
on  or  near  the  northeastern  coast  of  the  United  States,  and  also  for  some  stations  on  our  southern 
and  western  coasts — as  derived  from  my  several  discussions  of  the  secular  change,  in  which  have 
been  included  the  latest  data  in  possession  of  the  Coast  Survey.  For  the  eastern  and  southern 
coasts  the  following  papers  may  be  referred  to:  Coast  Survey  Report  for  1855,  Appendix  No. 
48,  pp.  306-337:  Coast  Survey  Report  for  1858,  Appendix  No.  25,  pp.  192-195;  and  Appendix 
No.  26,  pp.  195-197.  For  the  western  coast,  Coast  Survey  Report  for  1856,  Appendix  No.  31, 
pp.  228-235,  may  be  consulted. 

In  general,  the  secular  change  of  the  declination  appears  to  be  of  a  periodic  character,  but 
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in  no  instance  has  a  whole  cycle  been  completed  on  either  coast.  Its  length,  therefore, 
remains  necessarily  in  a  great  measure  uncertain,  and  the  tentative  analytical  process  so  far 
followed  has  for  its  main  object  the  proper  representation  of  all  reliable  observations  made  at 
any  one  station,  so  as  to  furnish  the  means  of  interpolation,  and  also  to  enable  us  to  calculate 
the  magnetic  declination  for  any  required  place  and  date  within  the  limits  of  the  discussion. 
In  the  investigation  of  1855  a  linear  function  was  used  in  the  discussion,  which  does  not  involve 
the  duration  of  the  period,  and  on  this  account  the  results  were,  in  regard  to  time,  of  rather 
limited  extent. — (See  remark  on  p.  337  of  Report  for  1855.) 

For  the  Western  Coast  stations,  I  still  prefer  to  retain  this  form  of  the  discussion.  Sub¬ 
sequently,  by  means  of  the  knowledge  gained  in  that  discussion,  an  attempt  was  made  to 
substitute  a  circular  function,  directly  involving  a  period  or  periods,  the  length  of  which,  as 
well  as  all  other  numerical  co-efficients  in  the  formula  for  the  secular  change,  has  been  deter¬ 
mined  by  applying  the  method  of  least  squares.  The  use  of  a  circular  function — commenced  in 
1858  with  two  stations — is  now  extended  to  eighteen,  within  the  limits  stated  above,  and  it  has 
also  been  applied  to  some  stations  in  Canada,  the  southern  coast  of  the  United  States,  and 
Central  America,  in  order  to  furnish  material  for  the  generalization  of  the  law,  so  far  as  ascer¬ 
tained,  in  reference  to  epochs  and  rate  of  change.  A  secondary  period  within  the  first  was 
traced  at  several  stations,  its  length,  however,  being  much  more  variable  and  uncertain  was 
found  fluctuating  between  one-half  and  one-fifth  of  the  primary  period,  while  its  amplitude  was 
on  the  average  fifteen  times  smaller  than  that  of  the  primary  wave  for  stations  forming  group 
1,  or  within  the  geographical  limits  of  Portland,  Burlington,  and  Williamsburg.  This  smaller 
amplitude  was  found  nearly  constant,  and  equal  to  0°.4. 

To  make  the  present  paper  more  complete,  it  contains  also  the  record  of  all  observations 
used  in  the  discussion  not  heretofore  published  in  the  Coast  Survey  reports. 

As  long  as  the  cause  producing  the  secular  change  remains  altogether  unknown,  it  is  not  safe 
to  trust  too  far  to  the  continuation  of  the  law  thus  empirically  derived;  and  in  the  following 
tables  no  value,  deduced  by  the  formula,  has  been  inserted  antecedent  to  the  first  observation 
by  more  than  ten  years.  The  tabular  values  may,  therefore,  be  regarded  in  the  light  of  a 
strict  interpolation  between  actual  observations;  and  since  the  analytical  treatment  will  equalize 
and  remove,  in  a  measure,  accidental  errors  of  observation,  they  may  be  considered  as  certainly 
more  trustworthy  than  any  single*  observation,  particularly  in  cases  where  the  number  of 
observations  available  for  the  discussion  exceeds  half  a  dozen,  properly  distributed  in  relation 
to  time.  The  probable  error  of  any  single  representation  will  be  found  in  the  second  table. 
For  all  ordinary  use  by  the  surveyor  (or  navigator)  the  tabular  values  are  sufficiently  precise; 
when  greater  accuracy  is  required,  the  annual  inequality  of  the  declination  and  the  diurnal 
variation  for  the  time  required  must  be  taken  into  account.  The  former  correction  will 
probably  not  exceed,  in  any  case,  one  minute,  and  the  latter  may  amount  in  summer,  in 
maximo,  to  minus  or  plus  six  minutes,  and  in  winter  to  minus  or  plus  three  minutes — numbers 
which  were  derived  from  Prof.  Bache’s  discussion  of  the  Philadelphia  observations.  The  table 
will  also  answer  for  intermediate  places,  for  which  they  furnish  the  necessary  data  of  interpola¬ 
tion. 

It  is  proper  to  state  that  the  present  formulas  should  be  considered  as  liable  to  future  changes 
and  improvements  depending  on  the  accumulation  of  additional  observations;  and  it  is  hardly 
necessary  to  state  that  their  number  also  may  hereafter  be  considerably  increased  by  the 
accession  of  new  material.  The  utility  of  a  publication  of  tables  showing  the  declination  for 
38 
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every  tenth  year  was  suggested  by  Mr.  T.  B.  Brooks.  In  the  numerical  calculations,  I  was 
assisted  by  Mr.  G.  Rumpf,  of  the  computing  division. 

Formidce  expressing  the  secular  change  of  the  magnetic  declination  (commonly  called  variation  of  the 
magnetic  needle)  used  for  calculating  the  tabular  values . 

Group  I. — Stations  between  Portland ,  Me.,  and  Williamsburg ,  Va . — A  positive  sign  of  D  indi¬ 
cated  west  declination,  a  negative  sign  east  declination:  n  equals  the  number  of  years  (and 
fraction  of  a  year)  from  1830,  positive  for  years  after  and  negative  for  years  before  this  epoch. 
Longitudes  are  reckoned  from  Greenwich. 


No. 

Locality. 

Latitude. 

Longitude. 

1 

Burlington,  Vt .  . 

•  / 

44  97 

•  r 

73  10 

•  •  •  •  •  •  • 

D  =  +  11.55  —  4.10  cos  (1 .30  *»  +  36)  +  0.91  cos  (7.9  n  +  990.) 

9 

Portland,  Me . 

43  39 

70  16 

D  =  +  10.70  —  9.63  cos  (1 .33  »  +  87.) 

3 

Portsmouth,  N.  H . 

43  05 

70  43 

D  =  +  10.90  —  9.45  cos  (1.37  n  +  79.) 

4 

Rutland,  Vt . 

43  36 

79  55 

D  =  +  9.89  —  3.66  cos  (1 .5  «»  +  45.) 

5 

Cambridge,  Mass  . 

49  93 

71  07 

D  =  +  9.65  —  9.78  cos  (1.30  n  +  71)  +  0.99  cos  (9.7  n  +  990.) 

6 

Newbury  port,  Maas . . . 

49  48 

70  49 

D  =  +  9.55  —  9.56  cos  (1.4  n  +  78.) 

7 

Boston  . . 

49  90 

71  09 

D  =  +  9.16  —  9.55  cos  (1.39  n  +  76)  +0.99  cos  (3.6  »  +  999.) 

8 

Providence,  R.  I . 

41  50 

71  94 

D  =  +  9.11—  9.99  cos  (1.45  »  +  58)  +  0.19  cos  (7.9  n  +  946.) 

9 

Hartford,  Conn....  . 

41  46 

79  40 

D  =  +  8.60  —  3.59  cos  (1.95  n  +  45.) 

10 

New  Haven,  Conn.... . . . 

41  17 

79  55 

D  =  +  8.13  —  3. 49  cos  (1.33  n  +  39.) 

11 

Albany,  N.  T . 

49  39 

73  43 

D  =  +  7.65  —  9.74  cos  (1.49  n  + 62.) 

19 

Oxford,  N.T . ... 

49  97 

75  49 

D  =  +  6.55  —  3.69  cos  (1.3  n  +  40.) 

13 

New  York . . . . 

40  43 

74  00 

D  =  +  6.47  —  9. 39  cos  (1.6  n  +  55.) 

14 

Philadelphia . . 

39  58 

75  10 

D  =  +  5.37  —  3.44  cos  (1.6  n  +  39.) 

15 

Hatborough,  Penn. ....  . . . . 

40  07 

75  08 

D=  +  5.93  —  3.98  cos  (1.54 n  +  47)  +  0.99 cos  (4.1  n  +  347.) 

16 

Baltimore . . . 

39  16 

76  35 

D  =  +  9.70  —  9.95  cos  (1.5  n  +  49.) 

17 

Washington,  D.  C . . . 

38  53 

77  00 

0  =  +  9.49  —  9.0  cos  (1.5  n  4.  49.) 

18 

Williamsburg,  Va . . 

37  15 

76  40 

0  =  4-  9.99  —  9.6  cos  (1.5  n  +  89.) 

The  following  table  contains  the  number  (n)  of  observations  (single  or  combined)  upon  which 
each  formula  is  based;  the  probable  error  (ej  of  an  observation,  expressed  in  minutes,  as  a 
measure  of  the  degree  of  accuracy  with  which  the  observations  are  represented ;  the  epoch  of 
the  last  minimum  of  west  declination,  (or  of  maximum  east  declination,)  together  with  the  least 
west  declination,  (greatest  east,)  and  lastly  the  annual  variation  for  the  years  1840,  1850,  and 
1860,  expressed  in  minutes.  The  positive  sign  expresses  west  declination  increasing,  (east 
diminishing.) 


Locality. 

n. 

Epoch  of  min¬ 
imum  west 
declination. 

Least  west  de¬ 
clination. 

▲ 

Variation  fbr 
1840. 

K  If  UAL  CHAJVGI 

Variation  for 
1850. 

. 

Variation  fbr 
1860. 

Burlington,  Vt . 

9 

±  # 

1813 

• 

4-7.4 

1 

4-  4.1 

+  3-4 

+  <•* 

Portland,  Me . .  . . 

5 

14 

1765 

4-8.1 

4-  3.6 

4-3.4 

4-  3.0 

Portsmouth,  N.  H . 

4 

10 

1777 

4-  7.7 

4-  3.5 

4.  3.5 

4-  3.9 

Rutland,  Vt . 

4 

18 

1800 

4-  6.9 

4-4.9 

4-  5.5 

+  5.7 

99 

19 

1789 

+  6.9 

4-  4.3 

4-  4.3 

4 

19 

1774 

4-  7.0 

4.  3.7 

4-  3.6 

4.  3.3 

8 

10 

1789 

4-6.7 

4-4.5 

4-4.3 

4-  3.7 

Providence,  R.  I . 

30 

5 

1779 

4-6.1 

4-  5.3 

4.  3.8 

4.  3.0 

Hartford,  Conn . 

6 

14 

1794 

4.  5.0 

4-4.0 

4-4.4 

4.4.6 

New  Haven,  Conn . 

14 

10 

1801 

4-4.6 

4-  3.8 

4-4.4 

4-4.7 

Albany,  N.  Y . 

10 

3 

1787 

4-4.9 

4.  3.9 

4-  4.0 

4-  3.9 

Oxford,  N.  . .  . 

10 

11 

1799 

4-  3.0 

4-4.0 

4-4.6 

4-4.9 

New  York . 

13 

13 

1795 

4-4.1 

4-3.7 

4-  3.9 

4.  3.8 

Philadelphia . 

11 

16 

1805 

4-1.9 

4-4.7 

4-  5.3 

4-5.4 

Hatborough,  Penn . 

18 

5 

1796 

4.  1.8 

4-4.9 

4-4.3 

+  4.4 

3 

13 

1798 

4-  0.5 

4-  3.9 

4-3.4 

+  3.4 

Washington,  O.  C . 

6 

8 

4-  0.4 

4-9-8 

4-3.1 

+  3.1 

Williamsburg,  Va. . . 

'  3 

>  15 

1815 

1  —  0.4 

f  4-  9.4 

4-  3.9 

+  3.7 
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Table  of  magnetic  declinations  for  eighteen  stations,  forming  group  1,  on  or  near  the  northeastern  coast  of  the 
United  States ,  between  the  years  1680  and  1860.  West  declination  is  indicated  by  a  plus  sign ,  east  declir 
nation  by  a  minus  sign ,  and  is  expressed  in  degrees  and  fractions  of  a  degree . 


Year. 

Burlington,  Vt. 

Portland,  Me. 

Portsmouth,  N.  H. 

Rutland,  Vt. 

Cambridge,  Mass. 

Newburyport,  Mass. 

c 

o 

i 

CQ 

Providence,  R.  I. 

Hartford,  Conn. 

New  Haven,  Conn. 

Albany,  N.  Y. 

Oxford,  N.  Y. 

New  York. 

Philadelphia. 

Hatboro*,  Penn. 

Baltimore. 

Washington,  D.  C. 

Williamsburg,  Va. 

1680 

© 

. 

• 

• 

O 

• 

o 

O 

• 

o 

• 

+  8.8 

o 

O 

+  8.5 

• 

• 

o 

1890 

8.7 

8  3 

+4.8 

1700 

+9.9 

+  9.7 

8.5 

+  8.8 

7.9 

+4.8 

1710 

9  4 

9.0 

+10.4 

8.0 

8.4 

7.5 

1720 

8.8 

8.3 

9.5 

7.6 

7.9 

7.0 

17.10 

8.4 

7.8 

8.9 

7  0 

7.1 

6.3 

1740 

7.9 

7.4 

8.3 

6.4 

6.3 

5.6 

1750 

7  5 

7.2 

7.7 

5  8 

5.3 

4.7 

1760 

4-  8.1 

7.2 

7.0 

6  9 

+  6.1 

5.2 

4.4 

3.8 

1770 

8.1 

4-  7.8 

7.0 

a 

e» 

■4 

6.8 

6.3 

5.5 

4  7 

3.5 

2.9 

+1.2 

1780 

8  3 

7.7 

6.9 

7.0 

6.8 

6.1 

+5.2 

5.0 

4.4 

2.8 

2.2 

0.7 

1790 

4-  7.8 

8.5 

7.9 

+6.3 

6.9 

7.2 

6.8 

6.3 

5.0 

4.8 

+  3.0 

4.2 

2.2 

1.8 

+0.2 

1800 

7.5 

8  9 

8  1 

6.2 

7.1 

7.5 

7.0 

6.4 

5.0 

4.6 

3.0 

4.2 

2.0 

1.8 

+0.4 

—0.2 

1810 

7.3 

9.4 

8.5 

6.3 

7.5 

7.9 

7.3 

6.5 

5.2 

4.7 

+5.4 

3.1 

4  3 

1.9 

2.1 

+0.6 

1  0.5 

0.4 

1820 

7.6 

10.0 

8.9 

6.7 

8.0 

8.4 

7.8 

6.8 

5.6 

5.0 

5.8 

3.4 

4.7 

2.2 

2.6 

0.8 

0.8 

0.4 

1830 

8.30 

10  6 

9  4 

7.3 

8.58  9.0 

8.4! 

7.46 

6.1 

5.42 

6.3 

3.82 

5  16 

2.70 

3.20 

1.2 

1,1 

-0.2 

1840 

9.07 

11.2 

10.0 

8.1 

I  9.28 

9.6 

9.13 

8.38 

6.7 

5.98 

7.0 

4.43 

5.73 

3.41 

3.89 

1.7 

1.5 

+0.1 

1850 

9.69 

11.8 

10.6 

8.9 

10.0 

|  10.3 

9.88 

9.14 

7.4 

6.71 

7.7 

5.15 

6.37 

4.25 

4.61 

2.4 

2.0 

0.6 

1860 

+10.30 

+12.3 

+11.2 

+9.9 

+  .... 

1  +10.8 

+10.56 

+  9.68 

+6.1 

+  7.46 

+8.3 

+  5.95 

+  7.01 

+  5.19 

+  5.32 

+2.9 

+2.6 

+1.2 

Note.— At  Cambridge,  Maas.,  the  observations  after  1855  require  Airther  examination.  At  Williamsburg  the  values  between  1700  and  1770  were  not 
considered  sufficiently  reliable  for  insertion.  The  expression  for  Baltimore  depends  for  length  of  period  and  time  of  minimum  on  the  Washington  formula. 


The  total  number  of  observations  upon  which  the  tabular  values  and  the  formula  are  based 
is  180;  the  average  number  for  any  one  station  is  10;  and  the  average  probable  error  of  any 
single  representation  is  ±  11'. 

If  we  arrange  the  stations  geographically,  we  find  that  at  the  eastern  stations  the  minimum 
(west)  declination  occurred  earlier  than  at  the  more  western  and  southern  stations;  thus,  from 
six  stations,  between  Portland  and  Providence,  it  occurred  about  the  year  1777  in  the  Connec¬ 
ticut  and  Hudson  valleys,  and  along  the  sea-coast  as  far  south  as  Washington;  the  year  of  the 
minimum  does  not  differ  much  from  1797;  Williamsburg,  in  Virginia,  gives  1815.  The  transi¬ 
tion,  as  we  pass  from  the  New  England  States,  is  somewhat  abrupt,  but  too  well  marked  to  be 
accidental.  Extending  the  investigation  further  north,  I  find  for  Quebec,  Canada,  the  year  of 
the  minimum  1769;  going  further  west,  we  find  that  at  Toronto  it  must  have  occurred  before 
the  year  1842;  and  at  York  Fort,  Hudson  Bay,  I  find  the  year  1842,  (as  already  ascertained 
by  Gen'l  Sabine,  after  the  receipt  of  Capt.  Blakiston's  observations  of  1857.)  This  latter  station 
is  nearly  halfway  across  the  continent;  and  if  we  proceed  to  the  Western  Coast,  we  find  that  the 
eastern  declination  there  has  not  yet  reached  its  maximum,  (equivalent  to  a  western  minimum,) 
but  it  is  highly  probable  that  it  will  reach  it  before  the  close  of  the  present  century.  The 
present  reverse,  or  western  motion  of  the  isogonic  lines  in  our  eastern  States,  which  commenced 
about  the  year  1777,  will  gradually  be  communicated  to  the  more  westerly  stations,  and  will, 
it  is  highly  probable,  be  participated  in  on  our  Western  Coast  before  or  at  the  close  of  the 
present  century,  the  direction  of  the  motion  in  this  latter  locality  being  at  present  still  to  the 
eastward  and  southward,  though  with  a  diminishing  rate. — (See  p.  235  of  Coast  Survey  Report 
of  1856.) 
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The  following  equations,  constructed  for  the  two  northernmost  stations,  may  be  added  here : 
York  Fort,  Hudson  Bay,  D  =  +  5°.l  —  14°. 2  cos  (1°.6  n  +  340°.) 

Quebec,  Canada,  D  =  +  12.84  —  3.7  cos  (1.6  n  +  97.) 

The  second  group  comprises  the  stations  on  the  southern  portion  of  the  Atlantic  Coast  and 
Gulf  Coast,  only  three  in  number,  to  which  have  been  added  some  stations  located  further 
south. 

Group  II. — Southern  stations. 


No. 

Locality. 

Latitude. 

Longitude. 

Magnetic  declination. 

1 

Charleston,  8.  C . . . 

O  ' 

32  45 

O  ' 

79  51 

o  o  o  o 

D  =  —  i.  12  —  2. 02  oo*.  (1. 55  n.  +  56.) 

2 

Savannah,  Ga _ _ _ ... _ 

32  05 

81  05 

D  =  —  2. 95  —  1. 2*  co*.  (1. 5  ».  +  20 ) 

3 

MobUe,  Ala... . . 

30  41 

88  02 

D  =  —  6. 5  —  0. 77  oo*.  (1. 6  n.  +  16.) 

Locality. 

it. 

V 

Epoch  of  maxinum 
east  declination. 

Maximum  of  east 
declination. 

Annual  change. 

1840. 

1850. 

1860. 

o 

/ 

r 

t 

Charleston,  S.  C..... . . .... - - 

5 

±  9 

1794 

—  4.1 

+  5.1 

+  3.2 

+  3.2 

Savannah,  Ga.. - - - ....... - 

4 

12 

1817 

—  4.2 

+  1.1 

+  1.5 

+  1.8 

Mobile,  Ala... . . . . . 

6 

12 

1820 

—  7.3 

+  0.7 

+  0.9 

+  1.1 

Proceeding  in  a  southerly  direction,  the  next  station  discussed  outside  of  the  boundaries  of 
the  United  States  is  Havana,  Cuba,  latitude  23°  09',  longitude  82°  22',  for  which  place  I  found 
D  = —  4°.82  —  1°.45  cos  (1.3  n  -f-  26°)  with  1810  as  the  year  of  maximum  east  declination. 

The  values  collected  for  Jamaica  were  not  discussed,  but  the  9  values  I  was  able  to  obtain 
will  be  found  in  the  appended  record.  For  Panama,  New  Granada,  lat.  +  8°  57',  long.  79°  29', 
the  southernmost  station  discussed,  I  find  D  =  —  6°. 9  —  1°.04  cos  (1.2  n  +  74°,)  an  equation 
satisfying  the  observations,  but  not  considered  as  preferable  to  the  following  expression: 
D  ==  —  5°.57  —  2°.  21  cos  (1°.2  n  -f-  34°,)  which  supposes  the  maximum  to  occur  in  1802. 

Going  westward  and  northward,  I  found  for  Yera  Cruz,  Mexico,  lat.  19°  12',  long.  96°  09', 
D  =  —  4°.  2  —  5°.  04  cos  (l°.l  n  +  7°,)  with  the  maximum  east  declination  in  1824. 

The  following  table  has  been  calculated  from  the  preceding  equations: 


Tear. 

Charleston, 
S.  C. 

Savannah, 

Ga. 

MobUe, 

Ala. 

o 

o 

o 

1770 . 

—  3.  7 

1780 . 

—  4.0 

1790 . 

—  4.1 

1800 . 

—  4.1 

—  4.1 

—  7.1 

1810 . 

—  4.0 

—  4.2 

—  7.2 

1820 . 

—  3.6 

—  4.2 

—  7.3 

1830 . 

—  3.2 

—  4.1 

—  7.2 

1840 . 

—  2.8 

—  4.0 

—  7.1 

1850 . 

—  2.2 

—  3.7 

—  7.0 

1860 . 

—  1.7 

—  3.5 

—  6.8 
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Thefollowing  formulae  for  stations  on  the  Western  Coast  between  San  Diego  and  Cape  Disap¬ 
pointment,  forming  group  3,  have  been  copied  from  page  234  of  the  Report  for  1856: 


Locality. 

Latitude. 

Longitude. 

Magnetic  declination. 

San  Diego.. _ ... _ .... _ _ 

o  • 

32  42 

O  ' 

117  13 

0 

D  =  —  12. 17  —  0. 019  n.  +  0. 00018 

D  =.—  14. 19  —  0. 000  «.  +  0. 00047 iA 
D  =  —  15. 14  —  0. 028  n.  +  0. 00026  nfc 

D  =  —  16. 29  —  0. 029  n. 

Monterey _ _ _ _ ...... 

36  38 

121  64 

San  Francisco _ 

37  48 

122  27 

Cape  Mendocino. ......  .............. 

40  25 

124  22 

Cape  Disappointment. .............. .. 

46  17 

124  02 

D  =  —  19.  65  —  0. 019  ». 

The  total  number  of  observations  used  for  the  construction  of  the  above  formulae  is  21,  the 
greatest  number  for  any  one  station  being  6,  the  least  3;  the  average  probable  error  of  any 
single  representation  is  ±  12'.  The  annual  change  (increasing  east  declination)  may  be  taken 
the  same  for  all  stations,  viz : 

t 

In  1840 .  —  1.6 

In  1850  .  —  1.2 

In  1860  .  —  0.8 


Years. 

San  Diego. 

Monterey. 

San  Francisco. 

Cape  Mendocino. 

Cape  Disap¬ 
pointment. 

o 

o 

mam 

■■ 

o 

1720 . 

—  11.1 

—  11.4 

—  18.9 

1800 . 

11.4 

12.3 

1 

19.1 

1810 . 

11.7 

13.0 

14.5 

15.7 

19.3 

1820 . 

12.0 

13.6 

14.8 

16.0 

19.5 

1830 . 

12.2 

14.2 

16.1 

16.3 

19.7 

1840 . 

12.3 

14.6 

15.4 

16.6 

19.8 

1850 . 

12.5 

15.0 

15.6 

16.9 

1860 . . 

—  12.  6 

—  15.3 

—  15.8 

—  17.2 

—  20.2 

The  next  station  discussed,  south  of  California,  is  San  Bias,  Mexico,  lat.  21°  32'  north,  long. 
105°  16'  west  of  Greenwich,  which  gave  the  following  expression. — (See  p.  234,  Coast  Survey 
Report  of  1856.) 

D  =  —  8°.63  —  0.042  n  —  0.000  31  n®, 

which  equation,  when  compared  with  those  above,  shows  a  reversal  in  the  sign  of  the  co-efficient 
of  n®,  or  an  opposite  curvature.  The  annual  easterly  increase  at  San  Bias  in  1850,  according 

I 

to  the  above  formulae  was  3.3  per  annum.  This  station,  however,  is  already  within  the  area 
of  the  peculiar  form  of  the  isogonic  lines,  which  position  may  possibly  render  an  immediate 
comparison  impracticable.  The  station  Sitka,  in  Russian  America,  is  the  next  place,  north  of 
Washington  Territory,  discussed.  I  find  for  it  the  approximate  formula: 

D  =  —  28°.  12  —  0.0607  n  —  0.00025  n9. 

It  depends  for  its  latest  declination  (1858)  on  the  tabular  value  assigned  by  Mr.  Evans  on  his 
late  map  of  the  lines  of  equal  magnetic  variation  reduced  to  1858. 
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Record  of  all  observed  declinations  made  use  of  in  the  above  paper ,  not  heretofore  published  in  the 

United  States  Coast  Survey  Reports. 

The  following  record  containing  only  additional  observations,  we  have  to  consult  the  pre¬ 
ceding  reports  of  1854,*  ’55,  ’56,  and  ’58,  if  we  desire  to  collect  all  results  which  may  have 
been  used  at  any  one  station.  The  stations  are  arranged  geographically,  commencing  with  the 
northern  and  eastern  stations,  and  concluding  with  the  stations  on  the  Western  Coast.  D  = 
observed  declination. 

York  Fort ,  Hudson  bay. — (From  the  proceedings  of  the  Royal  Society  of  London,  for  January, 
1858,  by  Maj.  Gen.  Sabine.) 


1725 . D  ==19°  00’  W. ;  Captain  Middleton. 

1787 .  5  00  W. ;  Hansteen’s  map. 

1819.  Sep.  6  00  E. ;  Sir  J.  Franklin. 

1843.  July  9  25  E. ;  Capt.  Lefroy. 

1857.  Aug.  7  37  E. ;  Capt.  Blakiston. 

Quebec ,  Canada. 

1649 . D  =  16°  00'  W. ;  P.  Bressau,  Hansteen’s  Erdmag’s.  Barlow  Cycl.  Met. 

1686 .  15  30  W.;  De  Hayes  “  “  “  “ 

1810 .  11  00  W. ;  Becquerel,  Traite  du  magnetisme. 

1814 .  11  50  W. ;  Kent;  Becquerel,  Traite  du  magnetisme. 

1831 .  13  38  W.;  Bayfield;  “  “  “  “ 

1842 .  14  12  W. ;  Capt.  Lefroy. 

1859.  July  16  17  W. ;  Chas.  A.  Schott,  Assistant  United  States  Coast  Survey. 

Burlington,  Vt. — (See  former  observations  in  1855  report,  pp.  326,  337.) 

1837 . D  =  8°  45'  W. ;  Prof.  Benedict. 

1840 .  9  42  W. ;  J.  Johnson;  Thompson’s  History  of  Vermont. 

1845.  June  9  22  W.;  D.  J.  Locke;  Smithsonian  Cont.  to  Knowledge,  Vol.  HI,  1852. 

Portland ,  Me. 

1763 . D  =  7°  45'  W. ;  J.  Winthrop,  Sill’s  Journal  XXXIV,  1838,  Prof.  Loomis’s 

collection. 

1775 .  8  30  W. ;  J.  F.  De  Barre’s  Atlantic  Neptune,  London,  1781. 

1845.  June  11  28  W. ;  Dr.  J.  Locke,  Smithsonian  Cont.  to  Knowl.,  Vol.  Ill,  1852. 

1859.  July  12  20  W. ;  Chas.  A.  Schott,  Assistant  U.  S.  Coast  Survey.  (See  also 

Coast  Survey  Report  of  1856,  p .  215.) 

Portsmouth ,  N.  H. 

1771 . D  =  7°  46'  W. ;  Holland;  Sill’s  Journal  XXXIV,  1838;  Prof.  Loomis’s  col¬ 

lection. 

1771 .  7  48  W. ;  Holland. 

1775 .  7  45  W. ;  J.  F.  De  Barre’s  Atlantic  Neptune. 

1859.  July  11  15  W.;  Chas.  A.  Schott,  Assistant  U.  S.  Coast  Survey.  (See  also 

Coast  Survey  Report  of  1856,  p.  215.) 

Rutland,  Vt. 

1789.  Apr.  D  =  7°  03'  W.;  Dr.  Williams;  Sill's  Journal,  XYI,  1829. 

1810.  May  6  04  W.; 

o  The  table  of  the  declinations  in  that  report  is  reprinted  and  enlarged  in  the  report  of  1855. 
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1811.  Sept.  D  =  6°  01'  W. ;  Dr.  Williams;  Sill's  Journal,  XVI,  1859. 

1859.  July  9  49  W. ;  Chas.  A.  Schott,  Assistant  U.  S.  Coast  Survey. 

Cambridge ,  Mass. — (See  pp.  317,  318  of  Coast  Survey  Report  of  1855;  also  Coast  Survey 
Report  of  1856,  p.  222. 

1845.  June  D  =  9°  32'  W.;  Dr.  J.  Locke;  Smithsonian  Cont.  to  Knowl.,  Vol.  Ill,  1852. 

1855.  May  10  54.6  W. ;  W.  C.  Bond,  (in  a  letter  to  Superintendent  of  Coast  Survey.) 

1856.  May  10  50.3  W.; 

1856.  July  10  06  W. ;  Karl  Friesach,  Imp.  Academy  of  Sciences,  Vienna,  Vol. 

XXIX,  1858. 

Note. — More  recent  observations  still  require  examination. 


Newburyport,  Mass. 

1775 . D  =:  6°  45'  W. ;  J.  F.  W.  De  Barre's  Atlantic  Neptune. 

1781 .  7  18  W. ;  Dr.  Williams;  Sill's  Journal,  XXXIV,  1838,  Professor  Loomis's 

collection. 

1859.  July  10  58  W.;  Chas.  A.  Schott,  Assistant  United  States  Coast  Survey. 

(See  also  Coast  Survey  Report,  1856,  p.  215.) 

Boston,  Mass . 

(See  Coast  Survey  Report,  1855,  pp.  316,  317,  337.) 

Providence ,  R .  I. 

(See  Coast  Survey  Report,  1855,  pp.  307,  308,  309,  337.) 

Hartford ,  Conn . 


1786 . D  =  5°  25'  W. ;  Dr.  Williams; 

1810 .  4  46  W. ;  Asher  Miller; 

1824 .  5  45  W. ;  N.  Goodwin; 

1828  .  6  03  W. ;  N.  Goodwin; 

1829  .  6  03  W. ;  N.  Goodwin; 

1859.  July  8  04  W. ;  an  interpolated  value  from  observations  at  Springfield  and  New 

Haven  in  1859  and  1855. 


Professor  Loomis'  collection  in  Sill's  Jour¬ 
nal,  Vol.  XXXIV,  1838. 


New  Haven ,  Conn . 

(See  Coast  Survey  Report,  1855,  pp.  319,  320,  337.) 

Albany ,  New  York. 

1847.  Nov.  D  =  7°  35'  W. ;  Regent's  Report,  (geological  survey.) 

1856.  Sept.  8  35  W. ;  Karl  Friesach,  Imperial  Academy  of  Sciences,  Vienna,  Vol. 

XXIX,  1858. 


(See  also  Coast  Survey  Report,  1855,  pp.  328,337;  and  Coast  Survey  Report,  1858,  p.  191.) 
Oaford ,  New  York. — The  following  observations,  marked  E.  B.  W.  C.,  are  from  a  letter  of  Mr. 
E.  B.  W.  Call  to  the  Superintendent  of  Coast  Survey,  December  22,  1858: 

1792-95.  -D  =  3°  0W  W.;  E.  B.  W.  C. 


1817 . 

1828.  July 
1834.  Oct. 
1836.  Oct. 
1838.  July 
1849.  Nov. 


3  00  W.;  E.  B.  W.  C. 

4  30  W.;  E.  B.  W.  C. 

3  52  W.;  Regent's  report:  Sill's  Journal,  XXXIV,  1838. 

4  09  W. ;  Regent's  report;  Sill's  Journal,  XXXIV,  1838. 

4  30  W. ;  Regent's  report;  observed  at  Guilford. 

5  11  W.;  E.  B.  W.  C. 
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1857.  Apr.  =  5°  44' W.;  E.  B.  W.  C. 

1858.  Feb.  5  47  W.;  E.  B.  W.  C. 

1858.  Dec.  5  50  W. ;  E.  B.  W.  C. 

New  York . 

(See  Coast  Survey  Report  of  1855,  pp.  320,  321,  333,  and  337;  also  Coast  Survey  Report, 
1856,  p.  217.) 

Philadelphia . 

(See  Coast  Survey  Report  of  1855,  pp.  313,  314,  and  337.) 

Hatboro1 ,  Pa. 

(See  Coast  Survey  Report  of  J858,  pp.  192,  193,  194,  and  195.) 

Baltimore ,  Md. 

1808 . D  =  0°  10' to  15'  W.;  D.  Byrnes,  Yol.  XVIII,  1830, Sill's  Journal. 

(See  also  Coast  Survey  Report,  1856,  pp.  219,  227  ;  also  Coast  Survey  Report,  1858,  p.  191* 
Washington,  D.  C.) 

Washington ,  D.  C. 

*  (See  Coast  Survey  Report,  1858,  pp.  195,  196,  197.) 

Williamsburg,  Va. 


1694 . D  —  5°  00' W. ;  Sill's  Journal,  Vol.  XXXIV,  1838,  Prof.  Loomis'  collection. 

1780 .  0  50  W. ;  Sill's  Journal,  Vol.  XXXIV,  1838,  Prof.  Loomis'  collection. 

1809 .  0  33  E. ;  Sill's  Journal,  Vol.  XXXIV,  1838,  Prof.  Loomis'  collection. 

1856.  Aug.  1  04  W.;  deduced  from  observations  at  Petersburg,  Old  Point  Comfort* 

and  Norfolk. 


Charleston ,  8.  C. 

1857.  Apr.,  D  =  1°  56'  E. ;  derived  from  observations  at  Savannah  in  1852  and  1857. 
(See  Coast  Survey  Report,  1855,  pp.  322,  323.) 

Savannah ,  Ga. 


1817 . D  =  4°  00'  E. ;  Becquerel,  Traite  du  magnetisme. 

1838  .  5  05  E. ;  Sill's  Journal,  XXXIX,  1840. 

1839  .  3  31  E.;  Sill's  Journal,  XXXIX,  1840. 


(See  also  Coast  Survey  Report,  1856,  p.  220,  and  Coast  Survey  Report,  1858,  p.  192.) 
Mobile,  Ala. 

(See  Coast  Survey  Report,  1855,  p.  323  ;  also  Coast  Survey  Report,  1858,  p.  192.) 
Havana,  Cuba. 

(See  Coast  Survey  Report,  1855,  p.  324.) 

1357.  January,  D  =  5°  15'  E. ;  Karl  Friesach,  Imperial  Academy  of  Sciences,  Vienna, 
Vol.  XXIX,  1858. 

Jamaica,  West  Indies . 

1732 . D  =  6°  to  6C  5'  E. ;  J.  Harris,  at  Black  river  in  March  and  April,  Phil.  Trans., 

1733. 

1789-1793  6°  50'  E. ;  J.  Leard,  map  of  Port  Royal. 

1791-1792  6  45  E. ;  J.  Leard,  map  of  Port  Royal. 

1819 .  4  50  E. ;  De  Mackau,  Becquerel's  traite  du  magnetisme,  Paris,  1846. 

1821 .  4  50  E. ;  De  Mayne,  Becquerel’s  traite  du  magnetisme,  Paris,  1846. 
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1822 .  4  54  E. ;  Owen,  BecquerePs  Traite  du  Magnetisme,  Paris,  1846. 

1832 .  5  13  E.;  Foster,  BecquerePs  Traits  du  Magnetisme,  Paris,  1846. 

1833? -  4  40  E. ;  from  a  map. 

1840? -  4  00  E. ;  General  Sabine's  isogonic  map  of  the  Atlantic  Ocean. 

1857.  Mar.  3  40  E. ;  Karl  Friesach,  Imperial  Academy  of  Sciences,  Vienna,  vol. 

XXIX,  1858. 


Panama ,  New  Granada. 

1775.  Nov.,  D  =  7°  49'  E. ;  Encycl.  Brit. 


1791.  Dec.  7  49  E. ;  Encycl.  Brit. 

1802 .  8  00  E. ;  Encycl.  Brit. 

1822 .  7  00  E. ;  Hall,  BecquerePs  Traite  du  Magnetisme. 

1837 .  7  02  E.;  Sir  E.  Belcher. 

1849 .  6  55  E.;  Major  Emory,  (Mexican  boundary  survey.) 


(See  also  Coast  Survey  Report,  1856,  p.  223.) 

Vera  Cruz ,  Mexico. 

1726-27*  *D  =  2°  15'  E. ;  J.  Harris,  Phil.  Trans.  R.  S.,  anno  1728. 


1769 .  6  40  E. ;  Ency.  Brit.,  7th  edition,  1842. 

1769.  Mar.  6  28  E.  j  Ency.  Brit. 

1776 .  7  30  E. ;  Don  Ulloa,  Ency.  Brit. 

1815*  •  ••*  10  37  E. ;  Malony,  Ency.  Brit. 

1819.  Apr.  9  16  E. ;  Wise,  Ency.  Brit. 


(See  also  Coast  Survey  Report,  1856,  p.  214.) 

San  Diego,  Monterey ,  San  Francisco,  and  Cape  Mendocino ,  Cal.,  and  for  Cape  Disappointment, 
Washington  Territory. 

(See  Coast  Survey  Report,  1856,  pp.  228  to  235.) 

Sitka,  Russian  America. 


1804 . D  =  26°  45'  E. ;  Lissiansky,  \ 

1824 .  27  30  E. ;  Kotzebue,  >•  BecquerePs  Traitfe  du  Magnetisme. 

1829 .  28  19  E. ;  Erman,  J 

1858 .  30  00  E. ;  from  Evans'  map  of  isogonic  lines  for  1858. 

Yours,  very  respectfully, 


CHAS.  A.  SCHOTT, 

Assistant  Coast  Survey,  in  charge  C.  D. 


Capt.  W.  R.  Palmer,  T.  K 

Assistant  Coast  Survey,  in  charge  of  office. 
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APPENDIX  No.  25. 

Gulf  Stream  explorations. — Third  memoir:  Distribution  of  temperature  in  the  water  of  the  Florida 
channel  and  straits:  By  A.  D .  Bache ,  Supt.  U.  S.  Coast  Survey .  ( Communicated ,  by  authority 
of  the  Treasury  Department ,  to  the  American  Association  for  the  Advancement  of  Science .) 

The  results  of  the  explorations  of  the  Gulf  Stream  in  the  survey  of  the  coast  have  been 
communicated  to  the  Association  from  time  to  time,  as  phenomena  of  peculiar  interest  have 
been  developed. 

The  original  plan  of  these  explorations  having  been  carefully  studied,  and  having  proved 
successful,  has  steadily  been  adhered  to.  The  more  recent  observations  have  been  directed  to 
that  part  of  the  stream,  between  Havana  and  Cape  Florida,  known  as  the  channel  and  strait 
of  Florida.  I  have  now  to  present  four  sections,  showing  the  depth  and  temperature  in  this 
most  important  region  of  the  Gulf  Stream.  These  results  are  from  the  observations  of  Com¬ 
mander  B.  F.  Sands  and  Lieut.  Comg.  T.  A.  Craven,  U.  S.  N.,  assistants  in  the  Coast  Survey, 
whose  names  have  already  been  mentioned  before  the  Association  in  connection  with  explora¬ 
tions  of  the  Gulf  Stream,  and  furnish  a  sufficient  guarantee  that  the  results  have  all  the  relia' 
bility  which  care,  experience,  and  zealous  labor  could  give  them. 

Section  No.  1,  (Sketch  No.  35,)  from  Cape  Florida  to  Bernini,  was  run  by  Lieut.  Comg. 
Craven  in  May,  1855;  Section  No.  4  by  Commander  Sands  in  May,  1858;  and  Sections  Nos.  2 
and  3  by  Lieut.  Comg.  Craven  in  April  and  May  of  the  present  year,  1859. 

Sections  2,  3,  and  4  are  perpendicular  to  the  direction  of  the  stream  at  distances  of  about 
fifty,  one  hundred,  and  two  hundred  miles  from  Cape  Florida.  The  lines  of  sections  are  shown 
upon  the  chart  marked  A.  The  Florida  strait  is  funnel-shaped,  being  about  ninety  miles  wide 
at  Havana  and  about  forty-five  miles  wide  at  Cape  Florida,  the  narrowest  part. 

Form  of  bottom . 

The  area  of  the  water  way  and  the  form  of  the  bottom  are  represented  on  diagrams  7,  8,  9, 
and  10,  (Sketch  No.  35.)  The  Arabic  numerals  at  the  top  represent  distances  from  the  Florida 
coast  (the  keys)  in  miles,  and  the  numbers  below  them  the  positions  at*  which  observations 
were  made.  The  numbers  at  the  left  hand  represent  the  depth  in  fathoms. 

Commencing  at  the  Cape  Florida  section,  it  will  be  seen  that  there  is  a  rapid  descent  of  the 
bottom  to  the  Havana  section,  from  three  hundred  and  fifty  fathoms  to  eight  hundred  fathoms, 
or  twenty- seven  hundred  feet  in  a  distance  of  two  hundred  miles.  The  most  shallow,  as  well 
as  the  narrowest  part  of  the  stream,  is,  therefore,  at  Cape  Florida.  The  deepest  water  follows 
the  coast  of  Cuba  and  the  Grand  banks,  the  depth  being  eight  hundred  fathoms  at  a  distance 
of  only  five  miles  from  Havana,  nearly  four  hundred  fathoms  within  five  miles  of  Salt  Key  bank, 
and  three  hundred  fathoms  close  to  the  island  of  Bernini.  The  descent  from  the  Florida  side 
is  for  the  most  part  gradual,  but  from  the  opposite  side  abrupt.  This  effect  seems  to  have 
been  produced  by  the  action  of  the  sub-current  in  wearing  a  deeper  channel  upon  the  concave 
side  of  the  stream.  At  Havana  there  is  an  abrupt  descent  of  nearly  a  mile  within  five  miles  of 
the  shore,  while  on  the  side  of  the  Tortugas  and  Key  West  the  water  is  comparatively  shallow 
and  the  descent  gradual.  This  fact  goes  to  confirm  the  conclusion  that  the  stronger  current 
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of  the  Gulf  Stream  makes  the  circuit  of  the  Gulf  of  Mexico;  since,  if  it  impinged  directly  upon 
the  islands  of  Key  West  and  the  Tortugas,  we  should  find  its  effects  in  the  wearing  of  a  deeper 
channel  on  that  side. 

Temperatures. 

Change  of  temperature  with  depth . 

In  a  former  communication  the  law  of  change  of  temperature  with  depth  was  discussed,  and 
types  of  the  curves  representing  the  law  were  given  for  different  parts  of  the  stream.  These 
curves  were  all  merely  modifications  of  a  more  general  form.  Thus,  the  cold  water  between 
the  Gulf  Stream  and  the  coast  gave  one  form,  the  axis  of  the  stream  another,  and  the  water 
beyond  the  axis  a  third  form,  while  in  the  Strait  of  Florida  a  fourth  was  developed.  It  would 
be  natural  to  expect,  in  the  course  of  many  years7  explorations  by  different  individuals,  with 
different  instruments,  not  even  of  the  same  class,  that  general  phenomena  of  this  character 
should  present  some  contradictions  and  some  inexplicable  results. 

Experience,  however,  has  confirmed  the  first  conclusions  and  the  constancy  of  the  phenomena. 
It  is  not  difficult,  having  the  curve  representing  the  temperatures  at  any  position  from  the 
surface  to  the  depth  of  several  hundred  fathoms,  to  determine,  from  the  temperatures  alone, 
in  what  part  of  the  stream  they  were  taken. 

Temperature  in  a  direction  perpendicular  to  the  stream . 

Diagrams  2,  3,  4,  and  5  (Sketch  No.  35)  show  the  changes  of  temperature  for  the  same 
depth  in  each  of  the  sections,  and  diagrams  7,  8,  9,  and  10  the  depth  for  the  same  temperature. 

Bands  of  warm  and  cod  water. 

In  the  section  from  Cape  Florida  to  Bernini  the  division  of  the  stream  into  bands  is  plainly 
exhibited,  though  more  faintly  than  in  the  northern  sections,  and  the  form  of  the  bottom  in 
this  section  shows  also  elevations  and  depressions  corresponding  to  the  divisions.  In  the 
sections  south  of  Cape  Florida  all  traces  of  the  bands  seem  to  disappear,  as  well  as  the 
ridges  of  the  bottom.  The  bands,  therefore,  seem  to  have  their  origin  near  Cape  Florida;  and 
the  conclusion  stated  some  years  ago  as  the  probable  one  is  strengthened,  that  they  are  caused 
by  the  ridges  aud  valleys  of  the  bottom  parallel  to  the  general  course  of  the  stream,  and  along 
which  the  stream  and  counter-stream  have  their  course. 

The  Cold  Watt. 

The  Cold  Wall,  as  an  exception  to  the  remark  made  above  in  reference  to  the  bands,  is  traced 
as  far  as  the  Tortugas,  and  is  plainly  shown  in  all  the  sections  with  more  or  less  distinctness. 
In  the  Sombrero  key  section  (No.  3)  it  is  strongly  marked  at  depths  ranging  from  seventy  to 
a  hundred  fathoms,  while  in  all  the  sections  the  warm  water  at  the  surface  overflows  the  Cold 
Wall  and  reaches  quite  to  the  shore. 

Diagram  No.  6  represents  the  comparative  curves  of  the  Cold  Wall  in  different  sections  of  the 
Gulf  Stream,  including  those  in  the  Straits  of  Florida.  The  figures  at  the  top  show  the  dis¬ 
tances  of  the  cold  wall  from  the  shore  in  the  different  sections,  and  the  numbers  on  the  left  the 
degrees  of  temperature.  The  curves  are  drawn  for  different  depths  in  the  several  sections,  as 
shown  in  the  notes  at  the  bottom  of  the  diagram.  The  dotted  curves,  g,  A,  i,  A,  represent  the 
Cold  Wall  in  the  four  sections  under  consideration. 
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Longitudinal  sections . 

It  has  been  found  very  difficult  to  deduce  any  satisfactory  law  for  the  decrease  of  suiface 
temperature  along  the  axis  of  the  stream,  owing  to  the  variability  of  the  temperature  of  the 
waters  of  the  regions  from  whence  the  Gulf  Stream  is  supplied.  Two  modes  of  investigating 
the  subject  have  been  pursued  ;  one,  by  following  the  stream  from  the  Gulf  of  Mexico,  and 
making  hourly  observations  of  the  temperature  of  the  water,  and  the  other  by  comparing  the 
mean  temperatures  of  the  various  sections  with  each  other  and  with  the  temperature  of  the 
Gulf  of  Mexico.  In  the  first  method  the  vessel  must  be  allowed  to  drift  with  the  current  of 
the  stream,  a  difficult  condition  except  in  the  best  weather,  even  for  a  day,  and  to  float  along 
thus  for  hundreds  of  miles  would  rarely  be  practicable.  Any  motion  communicated  by  sails 
or  by  steam  must  carry  the  vessel  beyond  the  water  in  which  she  commenced  her  voyage,  and 
the  lateral  overflow  carries  the  water  constantly  from  the  axis  towards  the  edges  of  the  stream. 
In  the  comparison  of  mean  temperatures  of  the  different  sections  the  fact  has  been  established 
that  the  temperature  of  the  water  of  the  stream  at  any  point  may  be  higher  than  at  a  point 
nearer  the  source,  and  hence  vessels  in  running  along  the  stream  may,  and  generally  do,  pass 
through  water  not  of  a  constantly  diminishing  temperature,  but  from  cool  to  warm,  and  the 
reverse.  This  is  to  be  explained  mainly,  though  not  entirely,  by  the  variability  of  tempera¬ 
ture  at  the  source. 

By  taking  the  mean  temperature  of  any  one  section  and  going  back  to  the  date  of  the 
departure  of  the  waters  from  the  Gulf  of  Mexico  as  determined  by  the  velocity  of  the  stream, 
and  comparing  the  temperatures  observed  with  the  temperatures  of  the  Gulf  waters,  it  was 
supposed  that  a  solution  of  the  question  might  be  obtained.  The  temperatures  were  taken 
from  the  most  authentic  meteorological  records  of  the  Gulf  for  a  series  of  years,  and  those 
periods  sought  which  corresponded  to  the  dates  desired.  The  uncertainty  of  the  temperatures 
of  the  waters  of  the  Gulf  of  Mexico,  as  obtained  from  air  temperatures  taken  here  and  there 
along  its  shores,  rendered  the  results  unsatisfactory.  Enough  seems  to  have  been  determined, 
however,  to  show  that  the  surface  temperature  of  the  Gulf  Stream  along  its  course  is  variable; 
that  a  vessel  sailing  along  the  axis  at  a  more  rapid  rate  than  the  motion  of  the  stream  will  pass 
through  water  of  higher  and  lower  temperature,  depending  generally  upon  twTo  conditions,  viz: 
the  distance  from  the  Gulf  of  Mexico,  and  the  temperature  of  the  Gulf  at  the  time  the  water 
entered  the  straits  of  Florida;  and  further,  that  the  latter  cause  is  the  predominating  one  in 
the  parts  of  the  Gulf  Stream  adjacent  to  the  Atlantic  coast,  where  the  current  is  rapid. 

The  influence  of  the  form  of  the  bottom  in  forcing  the  cold  counter  current  of  the  bottom 
upward  has  been  adverted  to,  and  the  fact  appears  to  be  well  established  in  the  cross  sections, 
where  the  ridges  and  valleys  parallel  to  the  direction  of  the  stream  separate  it  into  bands  of 
warmer  and  cooler  water,  and  this  conclusion,  as  has  just  been  stated,  is  strengthened  by  the 
fact  that  the  bands  and  ridges  simultaneously  disappear  south  of  Cape  Florida.  This  phenom¬ 
enon  is  moreover  strikingly  exhibited  in  the  longitudinal  section  of  the  bottom  in  connection 
with  the  lower  temperatures. 

The  shallowness  of  the  stream  in  the  Strait  of  Florida,  connected  wTith  the  fact  that  the 
bottom  falls  off  rapidly  to  the  north  and  south,  afforded  an  excellent  opportunity  for  testing 
this  question.  If  the  cold  water  of  the  under  polar  current  follows  the  bottom  it  should 
appear  in  the  shallow  part  of  the  strait,  and  here  the  wrarm  water  of  the  surface  and  the  cold 
water  of  the  bottom  would  approach  each  other.  Diagram  No.  1  show's  the  curves  of  40°, 
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45°,  and  50°  (bottom  temperatures)  along  the  deepest  part  of  the  stream,  commencing  at 
Sandy  Hook  and  running  as  far  as  the  Tortugas.  All  these  curves  rise  with  the  bottom  and 
pass  over  the  ridge  which  divides  the  bed  of  the  Atlantic  from  that  of  the  Gulf  of  Mexico, 
and  again  fall  with  the  slope  of  the  bottom  towards  the  Gulf.  In  the  narrowest  part  of  the 
strait,  where  the  depth  is  three  hundred  and  fifty  fathoms,  the  temperature,  from  the  surface 
to  the  bottom,  ranges  between  80°  and  40c. 

On  the  effects  of  pressure  on  Saxton's  Deep-sea  thermometer . 

In  the  explorations  of  the  Gulf  Stream  the  temperatures  below  one  hundred  fathoms  have 
mostly  been  determined  by  Saxton’s  metallic  thermometer,  and  although  the  results  have  been 
consistent  amongst  themselves,  and  have  agreed  well  with  the  indications  of  other  thermo¬ 
meters,  yet  it  was  thought  advisable  to  determine  the  effect  of  pressure  by  direct  experiment. 

Saxton’s  thermometer  consists  essentially  of  a  compound  ribbon  of  silver  and  platinum,  fused 
and  pressed  together  by  rollers.  This  ribbon  is  wound  in  a  spiral  form,  one  end  of  the  spiral 
being  firmly  fastened  to  an  interior  solid  axis,  and  the  other  left  free.  Upon  the  free  end  is 
placed  an  index  arm,  which  moves  over  a  circular  graduated  scale,  carrying  with  it  a  friction 
hand  or  indicator,  which  is  left  at  the  extreme  point  of  the  arc  reached  by  the  true  index. 
The  instrument  is  enclosed  in  a  case,  to  which  the  water  is  freely  admitted.  A  variation  of 
temperature  is  immediately  noticed,  as  the  effect  is  to  give  a  rotary  motion  to  the  index. 

The  experiments  to  determine  the  effect  of  pressure  were  made  at  my  request  by  Mr.  J.  M. 
Batchelder,  with  means  devised  by  Mr.  Thomas  Davison  at  the  Novelty  Iron  Works.  The 
following  description  of  the  apparatus  employed  is  given  by  the  last  named  gentleman. 

4  4  The  gauge  (Sketch  No.  35)  consists  of  a  brass  cylinder  H  about  eight  inches  long,  into 
which  a  steel  plunger  is  fitted,  the  upper  part  of  the  plunger  at  A  being  .70  of  an  inch  in 
diameter,  and  the  lower  at  B  about  .786,  so  that  the  difference  in  area  of  the  ends  is  equal  to 
one-tenth  of  a  square  inch.  The  cylinder  is  bored  out  a  little  larger  than  the  plunger,  except 
for  about  a  fourth  of  an  inch  near  each  end,  at  C  and  D,  where  both  are  accurately  fitted. 
To  the  branch  E  a  pipe  connects,  communicating  with  the  hydraulic  cylinder,  and  leading  the 
water  into  the  centre  of  the  gauge,  which  it  reaches  after  passing  through  the  chamber  F,  filled 
with  sponge  to  prevent  any  impurities  in  the  water  from  reaching  the  plunger.  The  upper 
end  of  the  plunger  connects  by  a  wire  W  to  a  spring,  as  shown  in  the  sketch  at  G,  so  con¬ 
structed  as  to  indicate  pressure  from  0  to  450  pounds,  the  spring  being  so  strong  that  450 
pounds  produce  a  movement  of  the  plunger  equal  to  three-eighths  of  an  inch.  It  is  evident 
that,  as  the  difference  in  area  of  the  ends  of  the  plunger  is  one-tenth  of  an  inch,  one  hundred 
pounds  pressure  from  the  water  on  this  surface,  as  indicated  by  the  balance,  would  equal  a 
pressure  of  water  of  1,000  pounds  per  inch,  or  a  pressure  ten  times  as  great  as  that  indicated 
by  the  balance  throughout  its  scale.  The  only  difficulty  in  the  use  of  the  gauge  is  that  of 
fitting  the  plunger  to  the  cylinder,  so  that,  while  it  is  perfectly  free  to  move,  it  is  also  water¬ 
tight.  This  difficulty,  however,  has  been  overcome,  and  much  advantage  was  also  derived 
from  Mr.  Batchelder’ s  suggestion  for  supplying  the  wear  of  the  plunger  and  cylinder  by 
depositing  brass  on  the  plunger  through  the  galvanic  process.  ” 

Connected  with  this  gauge  by  a  pipe  is  a  strong  wrought-iron  cylinder  sixteen  inches  long 
by  four  inches  in  diameter,  in  which  the  thermometer  was  placed,  the  opening  being  firmly 
closed  by  a  screw  plug.  This  second  cylinder  was  immersed  in  a  tub  of  water  for  the  purpose 
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of  regulating  the  temperature.  The  thermometer  once  placed  in  the  cylinder  is  not  again  re¬ 
moved,  the  index  being  read  by  means  of  a  mirror  until  the  observations  are  completed. 

By  the  use  of  this  apparatus  the  effect  of  pressure  up  to  4, 000  pounds  per  square  inch  was 
observed  upon  two  thermometers,  and  the  results  are  given  below.  The  observations  were 
made  to  indicate  the  effects  of  500,  1,000,  1,500,  2,000,  2,500  pounds  pressure,  &c.  Seven 
series  of  experiments  were  made  with  thermometer  No.  5,  and  five  series  with  No.  10.  The 
mean  results  show  that  a  pressure  of  1,000  pounds  per  square  inch  has  no  effect  upon  the  ther¬ 
mometer  ;  at  1,500  pounds  the  effect  is  less  than  one  degree  ;  and  from  1,500  to  4,000  pounds 
per  square  inch  the  effect  is  to  diminish  the  readings,  the  maximum  effect  being  seven  degrees. 

The  diagram  (Sketch  No.  35)  exhibits  the  law  of  diminution  by  increase  of  pressure,  and  the 
depth  corresponding  to  different  pressures.  The  correction  to  be  applied  varies  with  the  depth. 
For  thermometer  No.  5  it  is  only  four-tenths  of  a  degree  Fahrenheit  at  the  depth  of  600 
fathoms.  For  thermometer  No.  10  it  is  one  degree  at  the  same  depth.  At  1,500  fathoms  the 
corrections  are  respectively  five  and  a  half  and  seven  degrees. 

Nearly  all  the  temperatures  observed  in  the  Gulf  Stream  have  been  taken  at  depths  less  than 
600  fathoms. 

Table  showing  differences  of  readings  of  Saxton’s  thermometer,  under  pressure  and  free  from  pressure . 


THERMOMETER  No.  5. 


Number  of  scries. 

PRESSURE  IN  POUNDS. 

1,500. 

2,000. 

2,500. 

3, 000. 

3,500. 

4, 000. 

o 

o 

o 

o 

o 

o 

1.6 

0.  00 

3. 75 

0.  00 

0.  00 

0. 

1.  00 

2. 

2.8 

4.5 

0. 

1.  00 

2.  25 

3. 75 

4.  75 

0. 

0.5 

0.5 

2.0 

3.6 

mmsM 

0. 

1.  75 

2.  25 

3.5 

5.0 

0. 

1.  25 

2.  25 

3.75 

6.0 

7  _ 

0.5 

3.5 

i 

Means . 

0.3 

1.1 

2.1 

3.2 

4.5 

5.6 

THERMOMETER  No.  10. 
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APPENDIX  No.  26. 

Report  of  Assistant  Henry  Mitchell  on  the  physical  surveys  of  New  York  harbor  and  the  coast  of 
Long  Island,  with  descriptions  of  apparatus  for  observing  currents,  &c. 

Boston,  September  30,  1859. 

Sib:  I  have  the  honor  to  inform  you  that  the  field-work  comprehended  in  your  plan  for  the 
physical  survey  of  New  York  harbor  has  been  completed  by  the  operations  of  the  past  season. 

At  the  commencement  of  this  work  it  was  quite  impossible  to  foresee  the  form  it  would  ulti¬ 
mately  assume,  the  questions  to  which  it  would  give  rise,  or  the  investigations  to  which  it 
would  lead.  Neither  the  precise  character  of  the  observations  to  be  made,  nor  the  extent  to 
which  they  should  be  carried,  could  be  estimated  in  an  undertaking  in  many  respects  quite 
novel  and  without  precedent. 

Certain  changes  in  the  forms  of  shoals  and  channels  had  been  revealed  by  the  comparison  of 
the  early  surveys  with  those  of  more  recent  date,  and  the  questions  arose — To  what  causes  are 
these  changes  due  ?  and — To  what  end  do  they  progress  ?  What  are  the  natural  forces  which 
build  in  one  direction  shoals  and  beaches,  while  opening  elsewhere  new  channels,  or  wearing 
away  the  shores?  These  were  the  problems  for  the  solution  of  which  the  physical  survey  was 
instituted. 

The  general  plan  of  this  work,  to  which  you  first  directed  my  attention,  has  been  adhered 
to  throughout;  since  your  subsequent  instructions  have  referred  to  the  limits  of  each  season’s 
work,  rather  than  to  the  character  of  it.  By  this  plan  we  have  been  required  to  observe,  and 
make  note  of,  every  natural  operation,  whether  of  tides,  currents,  winds  or  waves  ;  in  fine,  to 
compile  for  a  certain  period  a  complete  physical  history  of  these  elements  from  a  systematic 
course  of  inquiry. 

The  field  over  which  our  observations  have  spread  includes  not  only  the  harbor  proper,  but 
its  approaches  in  all  directions,  extending  up  the  Hudson  river  to  Fort  Washington,  into  Long 
Island  sound  as  far  as  Execution  light,  through  the  kills,  over  the  bar,  and  sixty  miles  out  to  sea. 
Throughout  this  field  the  periods,  velocities,  and  paths  of  the  various  currents  are  determined, 
as  are  also  the  experiences  of  the  tide  waves  (both  from  the  sound  and  the  ocean)  in  the  differ¬ 
ent  channels  and  avenues  which  they  traverse.  The  disturbing  effects  of  winds  and  freshets, 
the  appearance  of  rips  and  eddies,  together  with  general  meteorological  phenomena,  have  all 
been  noted  carefully. 

The  whole  number  of  tidal  and  current  stations  which  we  have  occupied  exceeds  one  hundred 
and  fifty,  and  at  these  the  observations  number  many  thousands.  Many  of  the  tidal  stations 
were  occupied  one  or  more  entire  lunations,  and  at  some  of  the  current  stations  the  observa¬ 
tions  were  continued  in  unbroken  series  of  half-hourly  records  for  seven,  nine,  and  fourteen 
days.  The  aggregate  amount  of  time  spent  on  the  field-work  has  not  exceeded  twelve  months. 

Rough  computations  of  our  observations  were  made  in  the  intervals  between  the  working 
seasons,  and  these  acquainted  us  with  the  progress  we  were  making,  and  pointed  out  the  direc¬ 
tion  which  succeeding  inquiries  should  take.  From  the  results  of  our  labors  we  gained  at 
each  step  confidence  and  encouragement.  What  appeared  at  first  a  tangled  skein  of  accidental 
or  inconstant  causes,  we  ultimately  recognized  as  orderly  and  harmonious  relations;  and,  our 
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methods  of  observing  improving  steadily,  the  work  advanced  to  its  close  at  a  pace  constantly 
accelerated. 

The  observations  of  the  past  season  were  confined  to  no  special  locality,  but  were  made  at 
various  points  where  previous  operations  were  incomplete  or  required  connecting  links. 

Our  field-work  commenced  the  first  of  June,  and  the  quiet  weather  which  prevailed  during 
this  month  was  improved  for  the  occupation  of  the  more  exposed  stations — those  near  shallow 
portions  of  the  bar  and  along  the  outside  coast.  We  had  designed  to  occupy  a  station  which 
should,  if  possible,  lie  quite  beyond  the  reach  of  the  New  York  harbor  drift,  and  enable  us  to 
determine  whether  any  oceanic  current  sweeps  into  the  great  bay  formed  by  the  coasts  of  Long 
Island  and  New  Jersey.  For  this  purpose  we  anchored,  in  thirty  fathoms  water,  nearly  sixty 
miles  east-southeast  of  Sandy  Hook,  where,  during  a  period  of  fifteen  hours,  we  measured  the 
currents  at  the  surface,  and  at  depths  of  twenty-three  and  one  hundred  and  fifty  feet,  besides 
a  few  determinations  of  the  mean  motion  for  the  entire  depth.  At  this  station,  nearly  forty 
miles  from  the  nearest  land,  we  found  regular  tidal  currents,  nearly  as  strong  as  those  observed 
at  the  light-ship  the  previous  season.  No  oceanic  current  could  be  detected,  but  the  augmenta¬ 
tion  of  the  ebb  current,  caused  by  the  drainage  of  the  land  waters,  was  very  appreciable.  The 
velocities  of  the  currents  are  not  so  regular  at  this  station,  from  the  fact  that  the  depth  of  the 
moving  water  stratum  is  variable,  at  one  time  extending  to  the  bed  of  the  sea,  at  another 
reaching  but  a  short  distance  below  the  surface.  The  directions  of  the  flood  and  ebb  drifts 
were  found  to  be  respectively  west-southwest  and  east  by  south;  which,  making  due  allowance 
for  the  disturbing  effects  of  the  land  waters,  would  indicate  that  the  tide-wave  has  here  a 
westerly  motion.  The  land  waters  of  which  we  have  spoken  are  doubtless  the  combined  drain¬ 
age  from  New  York  harbor  and  the  various  inlets;  for,  extending  our  observations  along  the 
south  shore  of  Long  Island,  we  found  that  they  outlive  the  tidal  currents,  and  establish  them¬ 
selves  as  a  constant  coastwise  stream  along  the  eastern  portion  of  Fire  Island  beach. 

The  stations  outside  of  the  bar  were  eleven  in  number,  at  which  above  seventeen  hundred 
observations  were  recorded,  and  of  these  more  than  five  hundred  were  made  at  points  below 
the  surface. 

The  greater  part  of  our  season’s  work  lay  in  the  lower  bay  or  in  the  vicinity  of  the  bar, 
where  there  remained  some  localities  unexamined  and  others  at  which  previous  examinations 
had  given  discordant  results. 

From  the  computations  which  followed  the  field-work  of  1858,  it  appeared  that  where  obser¬ 
vations  were  sufficiently  numerous  the  causes  of  a  certain  class  of  shoals  were  immediately 
deducible  from  the  data  obtained.  It  was  ascertained,  on  making  a  composition  of  the  currents 
at  each  station,  with  the  assumption  that  they  are  to  be  regarded  as  forces  acting  simultaneously, 
that  the  resultants  take  directions  towards  the  shoals  as  focal  points;  making  it  evident  that 
the  sand  which  forms  these  shoals  is  gradually  swept  together  from  the  neighboring  channels. 
Simple  as  the  dynamics  of  this  natural  process  may  be,  its  form  can  only  be  developed  from 
the  most  accurate  determinations  of  the  elements.  The  resultant,  for  instance,  may  be  a  very 
small  quantity  from  a  station  at  which  the  adverse  currents  are  very  violent.  In  a  case  like 
this,  the  slightest  error  of  observation,  or  even  the  selection  of  an  unsuitable  period,  may  give 
us  a  false  result  and  lead  us  entirely  astray.  If  the  observations  are  not  sufficiently  frequent, 
they  may  fail  to  give  the  exact  durations  of  certain  phases  of  the  currents;  or  if  the  positions 
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of  the  stations  are  not  closely  determined,  errors  enter  into  the  directions  of  the  forces.  Again : 
if  the  observations  are  not  continued  long  enough  to  eliminate  the  diurnal  inequalities,  an 
undue  weight  will  be  given  to  some  of  the  elements  which  enter  into  the  problem.  At  the 
commencement  of  the  past  season,  forewarned  of  these  difficulties,  I  placed  in  the  hands  of  my 
observers  printed  rules  for  their  guidance,  and  required  of  each  person  a  strict  conformity  to 
them.  Twenty-one  stations  were  occupied  in  the  portion  of  the  work  to  which  I  have  just 
referred,  and  at  these  the  aggregate  number  of  observations  reaches  nearly  five  thousand,  of 
which  above  eighteen  hundred  are  from  points  below  the  surface.  At  these  stations  the 
observations  were  usually  kept  up  in  unbroken  series  of  twenty-five  hours  each. 

A  more  suitable  period  for  observations  of  so  exact  a  character  could  scarcely  have  been 
chosen;  our  operations  were  rarely  suspended  by  bad  weather,  and  few  delays  of  any  kind 
occurred. 

In  making  observations  upon  bars  and  shoals,  the  disturbing  effects  of  strong  winds  cannot 
be  disregarded;  for  it  not  unfrequently  happens  that  they  change  the  direction  of  the  current, 
or  wholly  reverse  its  course.  In  districts  of  shallow  water  the  waves  created  by  the  winds 
have  a  motion  of  translation  whose  effect  upon  the  log  is  very  great;  and  although  the  observer 
is  able  to  distinguish  this  sudden  and  uncertain  motion  from  that  of  the  more  steady  current, 
he  cannot  introduce  a  correction  for  it.  Where  the  sea  is  deep,  the  impulses  it  receives  from 
the  winds  result  in  simple  undulations,  giving  to  the  log  no  horizontal  motion  whatever,  so  that, 
even  when  the  swell  is  very  heavy,  accurate  current  observations  are  possible.  As  far  as  our 
experience  has  gone,  we  have  never  observed  in  the  waves  any  power  of  transportation  where 
the  depth  of  water  exceeds  three  fathoms. 

Above  the  Narrows  there  were  eight  stations  occupied — three  in  the  main  channel  of  the 
harbor,  two  in  the  Hudson,  and  three  in  the  East  river.  At  these  there  were  recorded  over 
seventeen  hundred  observations,  of  which  above  eight  hundred  were  made  upon  the  sub¬ 
currents. 

The  stations  in  the  harbor,  as  well  as  those  in  the  Hudson  river,  were  designed  to  furnish  us 
with  additional  data  relative  to  a  class  of  remarkable  counter-currents  discovered  the  previous 
season.  The  former  observations  had  established  the  fact  that  along  the  main  channel  the 
currents  of  the  lowest  water  stratum  maintain  velocities  and  directions  quite  at  variance  with 
those  near  the  surface.  It,  however,  remained  to  be  proved  whether  the  phenomena  observed 
were  continuous  from  station  to  station  or  mere  local  conditions ;  and  if  their  continuity  could 
be  shown,  the  exact  limits  of  their  domain  were  to  be  ascertained.  The  information  now  in 
our  hands  affords.  I  am  convinced,  a  full  and  faithful  exhibit  of  these  points. 

The  three  stations  in  the  East  river  lie  in  positions  which  the  previous  work  had  shown  to 
be  important,  as  embracing  the  terminus  of  the  Hell  Gate  interference  current.  At  one  of 
these  stations,  which  lies  in  the  deep  basin  westward  of  the  point  of  Black  well’s  island,  some 
curious  conditions  of  the  sub -currents  manifested  themselves.  Here  the  axis  of  the  ebb  (west¬ 
erly)  drift  was  observed  to  lie  about  twenty  feet  below  the  surface  throughout  the  entire  dura¬ 
tion  of  this  current;  in  other  words,  the  current  is  stronger  at  this  depth  than  at  any  other 
point  above  or  below.  There  are  resemblances  between  this  phenomenon  and  those  already 
referred  to  as  appearing  in  the  main  channel  of  the  harbor,  but  I  am  doubtful  whether  we  can 
class  them  together.  In  the  discussion  of  our  results,  we  propose  to  group  the  currents  of  the 
upper  harbor  according  to  tidal  hours  obtained  from  the  self-registering  gauge  at  Governor’s 
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island,  and  those  of  the  lower  harbor  and  its  approaches,  according  to  tidal  observations  made 
simultaneously  by  some  of  our  own  party  at  Sandy  Hook. 

The  closing  work  upon  the  physical  survey  of  New  York  harbor,  which  we  have  briefly 
described,  did  not  occupy  us  during  the  entire  season,  and  there  proved  to  be  ample  time  for 
the  other  operations  directed  by  your  instructions,  viz  :  inquiries  into  the  physical  conditions 
of  the  bays  and  inlets  along  the  south  shore  of  Long  Island. 

Glancing  at  a  chart  of  our  coast,  one  may  see  on  the  south  shore  of  the  island  of  Nantucket 
a  series  of  small  ponds  separated  from  the  sea  by  narrow  reaches  of  sand.  On  Martha*  s 
Vineyard  the  same  features  may  be  observed  along  the  outer  shore,  except  that  here  the  larger 
basins  or  lagoons  have  occasional  outlets  through  the  strips  of  sand  beach.  Further  to  the 
westward,  upon  the  coast  of  Long  Island,  appear  similar  basins,  so  extensive  as  almost  to  form 
inland  seas  with  outlets  of  considerable  depth,  through  which  vessels  may  pass.  Here  are 
fully  established  the  forms  which  may  be  distinguished  as  the  leading  characteristics  of  the 
Atlantic  coast  to  the  southward,  and  of  the  entire  Gulf  shore.  From  the  past  history  of  the 
sandy  portion  of  our  sea-coast,  it  appears  that  the  outlets  to  which  we  have  referred  are  never 
permanent,  but  continually  shift  their  positions,  either  by  gradual  encroachments  and  recessions 
of  the  sand  reaches,  or  by  suddenly  closing  up  at  one  point  and  breaking  away  at  another. 
The  design  of  our  study  was  to  ascertain,  if  possible,  the  causes  which  maintain  these  extended 
sandy  reaches,  and  the  agencies  which  create  the  channels  through  them.  In  this  undertaking, 
the  line  of  stations,  to  which  reference  was  made  in  the  former  part  of  this  report,  extending 
along  the  coast,  at  intervals  of  from  five  to  twelve  miles  from  Coney  island  to  a  point  twenty- 
five  miles  east  of  Fire  Island  light,  gave  us  all  the  requisite  data  for  a  complete  knowledge  of 
the  shore  currents;  and  we  added  to  these  series  of  current  observations  at  Fire  island,  Crow 
Gut,  and  Rockaway  inlets,  besides  others  from  stations  in  the  Great  South  bay.  By  half-hourly 
records  at  gauges  temporarily  erected,  the  form  of  the  tide  wave  as  it  enters  Fire  Island  inlet 
was  compared  with  that  observed  at  Sandy  Hook  on  the  one  hand,  and  that  at  the  eastern 
extremity  of  the  Great  South  bay  upon  the  other.  At  some  of  the  outside  stations  we  threw 
over  sinking  articles,  hoping  to  find  them  again  upon  some  portion  of  the  beach,  and  thus  be 
able  to  determine  the  direction  of  the  movements  on  the  bottom  of  the  sea.  The  first  class  of 
articles  we  tried  were  balls  made  of  cement,  with  corks  enclosed,  giving  them  what  we  supposed 
to  be  the  requisite  specific  gravity.  On  a  former  occasion  these  cement  balls  were  used  quite 
successfully  along  the  shores  of  Sandy  Hook,  but  we  now  found  them  to  fail  entirely  on  this 
coast,  where  the  currents  are  more  feeble.  We  subsequently  had  recourse  to  the  large  skim, 
me r  shell  (mactra  sdidissima)  which  we  collected  from  the  shores,  and  marked  with  drills. 
Some  of  these,  cast  over  in  three  fathoms  water  off  Oak  Beach,  travelled  eastward,  and  cross¬ 
ing  Fire  Island  inlet,  were  swept  on  shore  four  miles  to  the  eastward  of  their  place  of  deposit  • 
In  the  performance  of  this  journey  they  were  occupied  over  two  weeks,  during  a  prevalence 
of  easterly  winds.  Of  three  hundred  shells  cast  into  the  sea,  one  hundred  were  recovered — 
a  much  larger  proportion  than  we  could  possibly  have  expected  to  find  among  the  shifting 
sands  and  the  miscellaneous  stranded  articles  upon  these  beaches.  The  easterly  preponder “ 
ance  in  the  movements  of  the  currents  along  the  bed  of  the  sea,  which  the  journey  of  these 
shells  revealed,  corresponds  with  the  results  from  previous  observations  of  the  surface  drifts 
As  our  inquiries  proceeded,  it  became  evident  that  the  currents,  powerful  though  they  may 
be  to  scour  channels  and  form  the  ocean  bed,  cannot  alone  effect  the  peculiar  changes  which 
are  observed  to  take  place  in  the  beaches,  but  that  the  waves  take  a  part,  not  insignificant,  in 
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these  operations.  In  the  shallow  waters  along  these  alluvial  shores  the  waves,  driving  in  from 
the  ocean,  acquire  violent  horizontal  movements,  and  dash  along  the  beach  with  a  force  in  com¬ 
parison  with  which  the  strongest  currents  are  quite  impotent.  In  order  that  we  might  the 
better  understand  and  determine  the  precise  action  of  the  waves  and  the  relation  of  their  office 
to  that  of  the  current,  we  made  a  very  careful  examination  of  the  conditions  in  miniature  forms 
of  bays  and  inlets,  where  the  limited  field  of  observations  afforded  us  a  comprehensive  view 
of  the  natural  activities  at  work.  The  results  of  this  examination  have  already  been  laid  before 
you  with  such  conclusions  from  them  as  were  immediately  obvious. 

In  the  course  of  this  and  former  reports  I  have  referred  repeatedly  to  the  observations  of 
currents  at  different  depths,  and  it  has  occurred  to  me  that  some  description  of  the  apparatus 
in  use  should  here  be  given,  in  order  that  the  reliability  of  the  results  should  be  established. 

Descriptions  of  Apparatus . 

For  observations  upon  the  surface  currents  we  use  a  4 4 tube-log,7 ’  which  is  simply  a  tin  cylin¬ 
der  four  inches  in  diameter  and  six  feet  long.  This  tube  is  partially  filled  with  water,  so  as  to 
sink  nearly  its  whole  length  and  maintain  an  upright  position;  and  a  graduated  line  being 
attached,  the  observations  are  made  as  with  an  ordinary  ship’s  log.  We  have  found  that  a  log 
of  less  draught  than  this  is  liable  to  be  affected  by  the  wind. 

When  we  desire  to  obtain  the  mean  motion  of  a  stratum  of  greater  depth,  we  use  twenty- 
four  feet  tubes,  and  in  some  cases  those  as  long  as  forty-eight  feet. 

If  the  velocity  of  the  current  in  the  lowest  water  stratum  is  desired,  we  take  the  following 
course :  Two  copper  globes  of  equal  dimensions  are  connected  by  wire  rope  of  the  smallest 
possible  size  compatible  with  the  strength  required.  One  of  these  globes,  being  filled  with 
water,  is  allowed  to  sink  the  whole  length  of  the  connecting  line,  while  the  other,  being  empty, 
or  only  partially  loaded,  swims  at  the  surface  of  the  sea.  To  the  upper  globe  the  log  line  is 
secured.  The  velocity  with  which  the  globes,  thus  connected,  will  move,  is  a  mean  of  the  rates 
at  which  the  upper  and  lower  water  strata  are  flowing;  and  if  simultaneous  observations  are 
made  with  this  apparatus  and  the  surface  log,  before  described,  we  are  furnished  with  the 
means  of  obtaining  by  calculation  the  velocity  of  the  lowest  stratum.  This  method  may  be 
employed  where  the  water  is  not  so  deep  as  to  give  to  the  connecting  wire  rope  an  extent  of 
surface  which,  exposed  to  the  current,  may  require  consideration  in  the  problem. 

The  instruments  I  have  described  thus  far  are  similar  to  those  which  have  been  used  in 
determining  the  discharge  of  canals  in  Europe.  In  the  application  of  these  to  inquiries  on  a 
larger  scale,  I  have  found  it  necessary  to  make  certain  modifications  of  them  to  insure  accuracy. 

It  not  unfrequently  occurs  that  the  velocity  of  the  surface  drift  is  many  times  greater  than 
that  of  the  lower  stratum,  or  holds  altogether  a  reverse  direction,  so  that  the  motion  of  the 
globes  is  quite  at  variance  with  that  of  the  surface  log.  In  a  case  like  this,  the  graduated  line 
secured  to  the  globes  is  borne  away  by  the  surface  current,  and  the  observer  is  deceived.  The 
full  extent  of  this  difficulty  will  be  appreciated  when  it  is  considered  that  the  line  of  which  I 
have  spoken  is  necessarily  of  considerable  size,  the  strength  of  six  men  being  sometimes 
required  to  draw  in  the  globes.  I  propose  to  obviate  this  difficulty  by  the  following  arrange¬ 
ment:  Within  the  upper  globe,  made  of  wood  in  this  case,  a  reel  is  placed,  upon  which  a  small 
log-line,  passing  in  at  an  aperture  at  the  pole,  is  wound  by  a  crank  from  without.  The 
extremity  of  this  log-line  is  secured  to  a  third  globe,  which  swims  freely  upon  the  surface  of 
the  sea.  When  making  an  observation,  the  log-line  is  wound  up  until  the  floating  globes  are 
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brought  together;  then,  at  a  signal,  the  reel  is  loosened;  and  now,  if  the  surface  and  sn  b 
currents  differ  in  velocity,  the  free  globe  separates  from  the  others,  and  the  observer  notices 
the  number  of  divisions  of  the  logdine  drawn  out  in  thirty  seconds.  In  this  experiment  the 
apparatus  is  in  nowise  connected  with  the  vessel,  but  the  observer  follows  in  a  boat  until  the 
trial  is  completed.  Figure  1  (Sketch  No.  40)  shows  the  relative  position  of  these  globes  during 
the  course  of  the  observations.  In  this  figure  A  and  R  are  the  connected  globes,  while  C  is 
the  free  float.  The  weight  of  the  globe  B  causes  the  swimming  globe  A  to  sink  nearly  to  its 
pole,  and  the  free  float  C  is  loaded  so  as  to  sink  about  the  same  distance.  The  graduated  line, 
which  measures  the  separation  of  the  floating  globes,  may  be  seen,  one  end  fastened  to  a  ring 
upon  the  free  float  C,  the  other  passing  in  at  the  pole  of  the  globe  A.  Figure  2  is  an  enlarged 
representation  of  the  globe  A,  opened  so  as  to  show  the  reel  within.  The  water,  which  enters 
the  globe  freely,  acts  as  a  cLeck,  preventing  this  reel  from  acquiring  an  undue  momentum  with 
any  sudden  jerk  of  the  line  caused  by  the  waves.  In  this  figure  may  be  seen  the  position  of 
the  crank  by  which  the  reel  is  wound ;  this  crank  is,  of  course,  removed  after  the  floating 
globes  are  drawn  together.  Upon  the  outside  of  the  globe  containing  the  reel  every  ten 
degrees  are  marked  that  the  observer  may  note  in  his  record  the  amount  submerged.  In  the 
reduction  of  these  observations  the  extent  of  the  wetted  surfaces  of  the  two  connected  globes 
must  be  considered,  since,  in  the  case  of  a  difference  of  velocity  between  the  upper  and  lower 
strata,  the  effective  areas  of  the  surfaces  exposed  to  the  two  streams  enter  into  the  problem. 
In  all  positions  the  effective  surface  which  a  globe  wholly  immersed  presents  to  the  current  is 
a  great  circle.  The  velocity  attained  by  the  connected  globes  is  a  simple  mean  of  the  velocities 
of  the  superficial  and  lower  strata  when  the  effective  surfaces  are  equal ;  and  when  these 
surfaces  are  unequal,  the  mean  by  weight  If  x  =  velocity  at  surface,  y  =  volocity  at  lowest 
point;  then  with  equal  surfaces  we  obtain  velocity  of  globes  =  \  (x  +  y).  If  the  effective 
surfaces  opposed  to  the  drifts  (portions  of  great  circles)  are  unequal,  and  their  areas  be  repre¬ 


sented  by  a  and  b,  we  have  the  velocity  of  globes  =  -  —  ^  (ax  -f-  by).  This  expression  rep¬ 
resents  the  immediate  result  obtained  by  the  original  manner  of  using  the  globes  if  the  vessel 
be  at  anchor;  but,  in  our  modification,  the  result  of  our  experiment  is  the  difference  between 


the  motion  of  the  free  and  that  of  the  connected  globes,  or  x  —  —  +  ^  (ax  -f-  by).  The  extent 

of  the  wetted  surface  of  the  free  globe  will  not  affect  the  result,  but  it  is  convenient  to  have 
this  globe  of  the  same  size  as  the  others  so  as  not  to  be  greatly  affected  by  winds. 

If  the  paths  of  the  surface  and  sub-currents  do  not  lie  in  the  same  vertical  plane,  the  con¬ 
nected  globes  take  an  intermediate  course,  with  velocity  =  ^  yj  {(a  x  sin.  +  by  sin.  j3J* 

4-  (a  x  cos.  Bx  +  by  cos.  &)8},  and  tan  0  (angle  of  direction)  =  8*n‘  8*n*  ft  when  Q 

v  r  *  ax  cos.  px  +  by  cos.  &  ri 

and  j32  represent  the  respective  angles  of  direction  of  the  upper  and  lower  drifts. 

When  observations  are  to  be  made  at  sea,  where  there  is  a  great  depth  of  water,  a  further 
modification  of  the  apparatus  is  necessary.  In  place  of  the  two  connected  globes  in. the  fore¬ 
going  description,  a  hempen  line  is  used,  (perhaps  two  inches  in  diameter,)  terminating  in  a 
wooden  pole  above  and  a  leaden  cylinder  below,  the  former  serving  to  float  the  shaft,  while  the 
latter  sinks  and  straightens  the  line,  and  the  reel  is  transferred  to  the  free  globe.  (See  Fig.  3^ 
Sketch  No.  40.)  The  apparatus,  thus  modified,  will  serve  to  exhibit  the  difference  between  the 
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surface  drift  and  the  mean  velocity  of  a  stratum  of  water  whose  depth  equals  the  length  of  the 
shaft  immersed.  If  we  know  the  surface  velocity  we  may  readily  obtain  the  velocity  of  the 
lowest  point  reached,  if  we  suppose  the  change  of  velocity  from  point  to  point  to  he  uniform,  by 
subtracting  the  surface  rate  from  twice  the  mean  velocity.  This  supposition  is  not  always 
correct,  and  must  be  tested  by  the  following  experiment:  The  log-line  having  been  unfastened, 
the  pole  is  passed  through  a  copper  globe,  and  the  line  drawn  up  until  the  globe  can  be 
secured  at  a  point  which  will  occupy  a  middle  position  of  the  wetted  surface  on  again  letting 
the  shaft  sink  as  far  as  it  may. — (See  Fig.  4,  Sketch  No.  40.)  Upon  a  new  trial,  if  the  velocity 
observed  is  still  the  same,  we  may  conclude  that  our  supposition  is  correct;  if  not,  we  may, 
by  shifting  the  position  of  the  globe  again  and  again,  making  at  each  remove  an  observation 
and  record,  or  by  using  simultaneously  several  such  shafts,  calculate  approximately  the  condi¬ 
tions  of  the  sub-currents  and  the  curve  at  which  our  deep  shaft  hangs.  The  globes  which  we 
have  used  measure  two  feet  in  diameter. 

Before  closing  this  rapid  sketch  of  our  devices  for  obtaining  the  data  required  by  your 
instructions,  I  would  refer  briefly  to  a  new  form  given  to  a  pile  used  in  securing  a  tide-gauge 
at  Fire  island,  and  which,  I  think,  possesses  some  peculiar  advantages  for  use  upon  sandy 
coasts  where  there  is  a  heavy  sea.  This  pile  is  of  oak,  or  other  heavy  and  strong  wood,  and 
is  so  cut  that  the  lower  portion  of  it,  for  a  space  of  six  or  eight  feet,  presents  the  appearance 
of  a  number  of  inverted  frustrums  of  cones,  placed  one  above  another— rthe  series  terminating 
in  a  sharp  and  heavy  shoeing.  As  a  whole,  it  is  required  to  have  a  greater  weight  than  the 
sand  and  water  it  is  intended  to  displace.  On  working  this  pile  into  the  sand,  by  swaying  it 
to  and  fro,  in  the  usual  manner,  each  cone,  as  it  sinks,  acts  upon  the  sand  above  and  below,  as 
at  once  a  lever  and  a  wedge,  giving  to  the  whole  a  continual  downward  thrust.  In  the  same 
way  the  waves,  instead  of  tearing  it  up,  cause  it  to  work  deeper  and  deeper,  and  thus  the 
lateral  oscillation  of  the  sea  is  converted  into  vertical  motion,  and  brought  to  our  aid.  Of 
course  this  downward  tendency  of  the  pile  can  be  easily  checked  if  too  great  for  our  purposes. 
As  my  description  of  this  pile  is  not  altogether  clear,  I  annex  a  diagram,  (Sketch  No.  40,) 
which  will  require  no  explanation. 

Very  respectfully,  yours, 

HENRY  MITCHELL, 

Assistant  Coast  Survey . 

Professor  A.  D.  Bache, 

Superintendent  Coast  Survey . 


APPENDIX  No.  27. 

Report  to  the  Superintendent  by  Assistant  L.  F.  Pourtales,  in  charge  of  the  field  and  office  work 

relating  to  tidal  observations. 

Coast  Survey  Office,  October  1,  1859. 

Sir  :  I  have  the  honor  to  submit  the  following  report  on  the  field  and  office  work  performed 
by  the  tidal  party  under  my  charge  during  the  past  year: 

Field-work. — The  permanent  stations  at  which  the  tides  are  observed  for  a  long  period  of 
years  are  the  same  as  mentioned  in  former  reports,  viz:  Boston,  New  York,  Old  Point  Com¬ 
fort,  Va.j  Charleston,  S.  C.,  and  Fort  Clinch,  Fla.,  on  the  Atlantic  coast;  and  San  Diego,  San 
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Francisco,  and  Astoria,  on  the  Pacific  coast.  The  following  table  will  show  the  date  at  which 
the  series  of  observations  began  at  each  of  those  stations,  and  the  number  of  years  over  which 
it  consequently  extends  up  to  this  date. 


Station. 


Boston. ............... - -  -- 

New  York . 

Old  Point  Comfort.-.-- . 

Old  Point  Comfort . 

Charleston,  (Castle  Pinckney) - 

Charleston,  (Castle  Pinckney) - 

Charleston,  (custom-house  wharf) 

Fort  Clinch......  — . — 

San  Diego - - - . 

San  Diego . 

San  Francisco.. . . 

Astoria . - . . 


Kind  of  gauge. 


Staff 
S.  R. 
Box. 
S.  R. 
Box. 
S.  R. 
S.  R 
S.  R 
Staff 
S.  R 
8.  R 
S.  R 


Date  of  beginning  of  series. 


June  1,  1847 . . . 

December  12,  1852 . 

May  3,  1845,  to  August  31,  1852 . 

September  1,  1852 . . . 

December  20,  1850,  to  April  22, 1855. 
July  16,  1855,  to  December  10, 1856  .. 

February  1,  1856 _ ............. 

February  20,  1856........ _ ..... 

July  6,  1853,  to  September  20  1853 _ 

September  22,  1853 . . . 

June  14,  1853 . . . . . 

July  11,  1853 . 


Length  of  series 
up  to  October 
1,  1859. 


year*.  mHk*. 
12  4 

6  10 


14 


6  3 

6  4 

6  3 


The  stations  have,  during  the  past  year,  given  generally  good  results.  The  station  at  Fort 
Clinch  has,  however,  suffered  an  interruption  by  the  sickness  and  subsequent  sudden  leaving 
of  the  observer,  and  the  inexperience  of  the  person  he  had  left  in  charge.  The  stations  on 
the  Western  Coast,  under  the  supervision  of  Lieut.  G.  H.  Elliot,  U.  S.  Engineers,  have  con¬ 
tinued  to  give  very  satisfactory  results. 

The  temporary  stations  were  not  numerous.  The  tide-gauge  at  the  Washington  navy  yard 
is  still  kept  up.  Owing  to  the  frequent  changes  of  the  officers  in  the  ordnance  department  of 
the  yard,  it  was  found  more  advantageous  to  have  the  gauge  attended  toby  Mr.  Walker,  of  this 
division  of  the  office. 

The  stations  mentioned  in  last  year’s  report  as  having  been  established  by  Mr.  Wurdemann 
at  Charlotte  harbor,  Egraont  key,  and  Cedar  keys,  have,  together  with  the  one  at  Tortugas, 
afforded  very  satisfactory  results.  The  series  being  extended  over  more  than  a  year,  the 
gauges  will  shortly  be  transferred  to  new  stations  at  and  to  the  westward  of  St.  Mark’s.  Mr. 
Wurdemann  has  suffered  greatly  from  sickness  superinduced  by  exposure,  and  was  obliged  to 
leave  that  section  at  the  approach  of  warm  weather,  without  detriment,  however,  to  the  obser 
vations,  thanks  to  the  careful  training  he  had  given  to  the  observers.  On  his  way  north,  Mr. 
Wurdemann  visited  the  tide-gauges  at  Fort  Clinch,  Charleston,  and  Old  Point  Comfort. 

The  self-registering  tide-gauge  established  at  Warrenton  navy  yard,  Pensacola,  Fla.,  by  the 
kindness  of  S.  T.  Abert,  esq.,  civil  engineer  of  the  yard,  gives  very  good  results,  and  will  supply  a 
useful  link  in  the  chain  of  stations  which  it  is  intended  to  establish  successively  along  our 
shores  on  the  Gulf  of  Mexico. 

Good  self-registering  observations  were  obtained  at  Benicia,  Cal.,  under  the  direction  of  the 
hydrographic  party  of  Commander  J.  Alden,  U.  S.  N.,  Assistant  Coast  Survey. 

A  list  of  the  observations  received  during  the  year  is  herewith  presented.  It  contains,  as 
usual,  only  those  which  were  made  under  the  direction  of  this  division  of  the  office,  and  not 
those  made  by  hydrographic  parties  for  the  reduction  of  their  soundings. 
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List  of  tidal  observations  received  during  the  year  ending  September  30,  1859. 


i 


i 


i 

n 


m 

y 

VI 


vn 


x 

XI 


Name  of  station. 

Name  of  observer. 

Kind  of 

gauge. 

Stations,  permanent 
or  temporary. 

Boston  Dry  Dock,  Mam. 
Governor’s  Island,  N.Y. 

1-  Rosily . 

Staff..... 

R.  T.  Buwtt . 

S.  K . 

. do . 

.  .do . 

Box ..... 

Dobb’s  Ferry,  N.  Y.... 

W.  H.  Roberts . 

Staff..... 

Temporary . 

Yerplank’s  Point,  N.  Y . 

J.  G.  Rotche. .  . . .. 

. do . 

. do . . 

..do..... . 

Pnlrf  Snrinr.  N.  Y . 

. do . 

..do..... . 

.  .do ...... 

.....  do..... . 

Tivoli,  N.  Y . 

G.  R.  Martin . 

..do . 

..do...... 

. dj . . 

. do . 

.  .do . 

. do . 

. do . 

Old  Point  Comfort,  Va. 

M.  C.  King . 

S.  R . 

Permanent . 

Wash.  Navy  Yard.  D.  C. 

Off.  Ordnance  Dept. 

..do . 

Temporary . 

Do . 

S.  Walker . 

..do . 

Charleston, 8  C.. ...... 

W.  R*  Herron.  .... 

..do...... 

Permanent . 

Fort  Clinch,  Pin  _ _ _ 

F.  A.  Rebarer . 

. . do  ..... 

. do . . 

Do . 

J.  A.  Walker . 

••  •*•••) 

..do . 

Tortugas,  Fla . 

H.  Benners . 

..do . 

Temporary . 

Charlotte  Harbor,  Fla.. 

G.  W.  Maslin . 

..do . 

EgmontKey,  Fla. . 

0.  Kejrser . . . 

..do . 

Cedar  Key*,  Fie 

A.  fiteels ....  . 

.  .do...... 

. do . 

Do . 

G.  Crockett . 

Staff . 

......do..... . 

Warrington  Navy  Yard, 

S.T.  Abert . 

S.R . 

Fla. 

San  Diego,  Cal . 

A.  Cassidy . 

..do . 

Permanent . 

Fort  Polot,  0*1  r  .  •  i  -  t  -  - 

H.  E.  Unrlandt  .... 

.  .do . 

. do . 

R*>n  Mk  n»i _ _ _ 

T.oiiift  Nelson  ...... 

..do...... 

Temporary ....... 

Permanent . 

Astoria,  Oregon . 

Louis  Wilson . 

..do . 

TIMS  Or  0C0(  FATIOH. 

Total 
day  . 

From — 

To- 

Oct.  1,1858 

Sept  30,1859 

365 

Oct.  1,1858 

Dec.  30,1858 

91 

April  7,1859 

Sept.  30,1859 

177 

Oct  1,1858 

Sept  30, 1859 

315 

Jaly  93,1858 

July  31,1858 

9 

July  33,1858 

Aug.  3,1850 

13 

Sept.  10,1858 

Sept  14,1858 

5 

Sept.  11,1858 

Sept.  14,1858 

4 

July  92,1858 

Aug.  1,1858 

11 

July  92,1858 

Aug.  1,1858 

11 

July  92,1858 

July  31,1858 

10 

July  99,1858 

Aug.  9,1858 

12 

July  29,1858 

July  31,1858 

10 

Oct.  1,1858 

Sept  30,1859 

365 

Oet.  1,1858 

Jan.  8, 1859 

100 

Feb.  10,1859 

Sept.  30, 1859 

232 

Oct.  1,1858 

Sept.  30,1859 

365 

Oct.  1,1858 

Dec.  14,1858 

21 

Dec.  14,1858 

Sept.  30,1859 

261 

Aug.  1,1858 

Sept  1,1859 

396 

Aug.  3,1858 

Aug.  2,1859 

365 

Aug.  29,1858 

Aug.  31,1859 

375 

Aug.  11,1858 

Sept.  1,1859 

386 

Dec.  27,1858 

Jan.  6, 1859 

11 

Nov.  90,1858 

Aug.  18,1859 

968 

Aug.  1,1858 

July  31,1859 

365 

Aug.  1,1858 

July  31,1859 

365 

June  35, 1858 

Oct.  21,1858 

88 

Aug.  1,1858 

July  31,1859 

365 

Remarks. 


i  Obs’ns  made  at  Brooklyn 
f  daring  the  cold  weather. 
Only  day  observations  dar¬ 
ing  the  summer. 


Stopped  from  Oct.  16  to 
Dec.  9,  obs’ver  being  sick. 


Office- work. — The  following  persons  have  been  permanently  employed  daring  the  year: 
R.  S.  Avery,  S.  Walker,  J.  Downes,  M.  Thomas,  and  S.  D.  Pendleton;  and  the  following  tempo¬ 
rarily  for  longer  or  shorter  periods  during  the  intervals  of  their  duties  in  the  field  or  in  other 
departments  of  the  office:  Lieut.  J.  P.  Roy,  U. S.  A.;  Sub-Assistant  C.  Fendall;  James  Gilliss, 
R.  B.  Evans,  0.  Hinrichs,  J.  Donegan,  A.  W.  King,  and  T.  C.  Bowie. 

Mr.  Avery  has  continued  the  discussion  of  the  Boston  tidal  observations.  Having  computed 
a  set  of  co-efficients  from  a  period  of  observations  extending  over  nine  years,  he  has  compared 
the  times  of  high  water  computed  by  means  of  them  with  the  observed  times  for  the  whole 
period  of  twelve  years  over  which  the  series  extend.  The  differences  between  the  computed 
and  observed  times  came  out  generally  quite  small. 

The  readings  of  the  sheets  of  the  self-registering  tide-gauges  were  made  by  Mr.  Walker, 
who  has  also  had  charge  of  the  correspondence  with  the  observers,  of  the  examination  of  the 
observations  returned  by  them,  and  of  the  tide-gauge  at  the  Washington  navy  yard.  This 
combination  of  duties  has  been  very  useful,  as  by  reading  the  sheets  no  defects  in  them  could 
escape  him,  and  the  remedy  could  be  pointed  out  more  intelligibly  from  the  experience  gained 
in  managing  a  tide-gauge  himself. 

The  ordinary  reductions  of  tidal  observations  were  made  chiefly  by  S.  D.  Pendleton,  and 
part  of  the  year  by  contract,  by  A.  W.  King;  also,  occasionally,  by  Lieut.  J.  P.  Roy,  and  J. 
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Gilliss,  R.  E.  Evans,  0.  Hinrichs,  and  T.  C.  Bowie.  They  thus  keep  but  little  behind  the 
receipt  of  the  observations.  The  whole  sets  of  reductions  of  the  permanent  stations  on  the 
Western  Coast  were  revised  by  Mr.  Walker. 

The  graphical  decompositions  of  the  tides  observed  simultaneously  at  the  four  stations  Cape 
Florida,  Indian  key,  Key  West,  and  Tortugas,  have  continued  to  be  made  and  the  results  to  be 
reduced  and  compared  by  Mr.  Downes,  with  the  assistance  for  part  of  the  time  of  Messrs. 
Fendall  and  Evans.  This  discussion  is  now  nearly  completed,  and  some  progress  has  also  been 
made  in  the  decomposition  of  the  observations  at  the  next  stations — Tortugas,  Charlotte  har¬ 
bor,  Egmont  key,  and  Cedar  keys.  The  daily  inequality  was  deduced  from  a  part  of  the 
ordinary  reductions  of  the  above  stations  by  Mr.  Gilliss. 

The  meteorological  observations  made  at  the  tidal  stations  of  the  Western  Coast  have  con¬ 
tinued  to  be  tabulated  by  M..  Thomas,  who  has  also  read  off  some  of  the  self-registering  sheets 
from  Florida,  and  plotted  the  result  preparatory  to  decomposition,  besides  copying  and  miscel¬ 
laneous  work. 

Very  respectfully,  your  obedient  servant, 


L.  F.  POURTALES, 

Assistant  U.  S.  Coast  Survey ,  in  charge  of  Tidal  Division . 

Prof.  A.  D.  Bache,  LL.D., 

Superintendent  U.  S.  Coast  Survey . 


APPENDIX  No.  28. 


Circulars  found  in  current  bottles  thrown  from  the  surveying  steamer  Corwin  in  1857  and  1859,  in 

the  vicinity  of  the  Florida  reef. 


U.  S.  COAST  SURVEY. 


TO  SHOW  THE  SET  OP  CURRENT. 

This  bottle  was  thrown  overboard  in  the  Gulf  Stream. 

Lat.  24°  21'  00"  N.  Date:  Midnight,  March  28, 1857. 

Long.  81°  56'  00"  W.  Wind  west. 

From  surveying  steamer  Corwin . 

Lieut.  Comd’g  T.  AUG.  CRAVEN,  U.  S.  N. 

The  finder  will  confer  a  favor  by  forwarding  this  paper  to  A.  D. 
Bache,  Superintendent  U.  S.  Coast  Survey,  Washington,  D.  C. 

Record  below  the  date  and  place  where  found . 

Found  on  the  beach  about  twenty  miles  south  of  Cape  Canaveral 
light-house  on  the  1st  of  May,  1859. 

MILLS  O.  BURNHAM, 
Light-keeper,  Cape  Canaveral ,  Fla. 
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Particulars  of  six  other  cards  of  the  same  form  from  surveying  steamer  Corwin . 


When  thrown  over. 

Latitude  N. 

Longitude  W. 

Direction  of  wind. 

By  whom  returned. 

Endorsements  made  by  the  finder. 

May  9,  1859 . 

•  /  n 

25  00  27 

•  /  n 

79  44  15 

Mills  O.  Burnham .... 

Found  June  2, 1859,  about  five  miles  south  of  Cape  Ca¬ 
naveral  light-house. 

Do . . 

25  00  27 

79  44  15 

. do . 

Found  June  18,  1859,  about  four  miles  south  of  Cape 
Canaveral  light-house. 

April  30, 1859 . 

23  31  30.4 

80  45  13.05 

From  W.NW.;  light. 

Pedro  Antonio  Ebora. 

Found  May  7, 1859,  at  Cruz  del  Padre,  twenty-one  miles 
N.NE.  of  Cardenas,  north  coast  of  Cuba. 

Do . 

24  22  07 

80  53  08 

From  south ;  light.. 

W.  S.  Harris . 

Found  June  2, 1859,  twenty  and  a  half  miles  south  of 
Cape  Canaveral  light-house. 

May  3,  1859 . 

25  01  11 

79  45  13 

Found  June  2,  1859,  twenty  miles  south  of  Cape  Cana¬ 
veral  light-house. 

Do . 

25  01  11 

79  45  13 

Northwest . 

......do . 

Found  June  10, 1859,  nine  miles  south  of  Cape  Cana¬ 
veral  light-house. 

APPENDIX  No.  29. 


Extracts  from  a  report  by  Lieut.  Comg.  C.  M.  Fauntleroy ,  U.  S.  N.,  Assistant  in  the  Coast  Survey, 
relative  to  commercial  advantages  afforded  by  the  upper  waters  of  Port  Royal  sound ,  S.  C. 


United  States  Surveying  Schooner  Yarina, 

Colleton  river ,  S.  C .,  May  21,  1859. 

Sir:  *  *  *  The  hydrographic  work  was  commenced  at  Pinckney’s  island, 

connecting  with  the  survey  of  Lieut.  Comg.  Maffitt,  in  1855.  That  survey  shows  that  the  bar 
of  the  Chechessee  river  affords  twenty  feet  at  mean  low  water,  with  a  mean  rise  and  fall  of  6.6 
feet.  The  depth  increases  in  passing  upward,  and  vessels  that  enter  Port  Royal  sound  will 
find  in  the  Colleton  river  at  the  Neck,  and  at  its  confluence  with  the  Chechessee,  a  capacious, 

completely  protected,  and  easily  accessible  anchorage,  in  from  four  to  seven  fathoms  water. 

*  ********* 

Colleton  Neck,  Foot  Point,  or  Victoria  Bluff,  as  it  has  been  more  recently  called,  is  only 
eleven  miles  from  the  Charleston  and  Savannah  railroad,  and,  by  reason  of  the  fact  before 
stated,  offers  a  very  eligible  site  for  purposes  of  trade  and  commerce.  In  the  event  of  blockade 
of  the  southern  coast  by  a  naval  power  this  point  could  be  easily  made  a  sure  protection  to 
the  inland  commerce  passing  between  Charleston  and  Savannah. 

The  bluff  is  considerably  higher  than  the  adjacent  island,  and  is  said  to  be  healthy.  The 
approach  from  Broad  river  is  used  by  steamers  continually,  and  might  be  improved  so  as  to 
enable  vessels  of  fifteen  feet  draught  to  pass.  At  present  I  think  it  safe  to  say  that  but  ten  or 
twelve  feet  at  mean  low  water  can  be  carried  through.  So  soon  as  I  can  obtain  the  requisite 
tidal  observations  the  soundings  will  be  reduced  and  a  chart  sent  to  the  office. 

Very  respectfully,  your  obedient  servant, 

CHAS.  M.  FAUNTLEROY, 

Lieut.  Comg.  U.  S.  N.,  Assistant  Coast  Survey. 

Professor  A.  D.  Bache, 

Superintendent  Coast  Survey. 
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APPENDIX  No.  30. 


Letter  to  the  Secretary  of  the  Treasury ,  reporting  the  completion  of  the  survey  of  Sapelo  sound ,  Ga., 
and  communicating  extracts  from  a  report  by  Lieut.  Comg.  C.  M.  Fauntleroy ,  U.  S.  N.,  Assistant 
Coast  Survey ,  relative  to  its  commercial  facilities  as  a  harbor. 


Coast  Survey  Office,  May  24,  1859. 

Sir:  I  have  the  honor  to  report  the  completion  of  the  field-work  and  hydrography  requisite 
for  a  chart  of  Sapelo  sound  and  river,  including  the  bar  and  approaches,  from  a  limit  ten 
miles  seaward  of  the  entrance.  The  soundings  in  the  vicinity  of  the  bar  were  made  by  the 
party  of  Lieut.  Comg.  C.  M.  Fauntleroy,  U.  S.  N.,  assistant  Coast  Survey,  who  closed  the 
operations  there  at  the  end  of  April. 

I  append  some  remarks  made  in  the  report  of  that  officer,  bearing  on  the  commercial  advan¬ 
tages  of  Sapelo  sound  as  a  harbor,  and  suggestions  in  reference  to  buoys  and  beacons  for  aiding 
vessels  to  enter  it: 

“This  harbor  derives  its  importance  commercially  from  its  ease  of  access  and  from  the  good 
depth  of  water  in  its  main  approach.  Sixteen  feet  at  mean  low  water  may  be  carried  through¬ 
out  to  safe  anchorage  inside  of  the  entrance.  As  a  cut* off  connecting  with  it  affords  a  conve¬ 
nient  and  safe  inland  passage  for  traders  bound  south  coastwise  during  the  winter  season,  this 
entrance  is  preferred  to  the  more  difficult  entrance  at  Doboy.  While  the  soundings  were  in 
progress  in  March  and  April,  more  than  fifty  schooners  and  steamers  (chiefly  the  former  class) 
passed  into  Sapelo  sound  and  through  Mud  river. 

“At  present  the  channel  over  the  bar  is  marked  by  two  buoys.  The  inner  one  (‘No  3’) 
should  be  at  once  removed  and  replaced  at  the  extreme  northeast  point  of  the  shoal  designated 
as  ‘  Consort  shoal.’ 

“There  is  both  a  swash  and  a  beach  channel  here,  and  vessels  drawing  from  five  to  eight 
feet  of  water  may  enter  the  harbor  against  northwesters — a  facility  uncommon  on  our  Atlantic 
seaboard. 

“  Upon  a  rough  comparison  (before  plotting  the  soundings)  with  the  survey  made  by  Lieu¬ 
tenant  Glynn,  U.  S.  N.,  in  1841,  there  appears  to  have  been  little  or  no  change  since,  either 
as  to  depth  or  in  the  direction  of  the  main  channel-way. 

“Masters  of  vessels,  if  not  well  acquainted,  avail  themselves  of  daylight  for  entering  at 
Sapelo.  It  would  be  of  important  service  to  the  coasting  trade  if  two  small  beacon  lights  were 
established,  instead  of  the  two  beacons  now  on  the  point  of  St.  Catharine’s  island,  as  such  an 
arrangement  would  prevent  confusion  with  the  Doboy  light.  The  schooner  ‘  Blooming  Youth,’ 
lost  off  Sapelo  entrance  in  March,  could  have  made  the  harbor  in  safety  with  such  guides  as 
those  now  proposed.” 

Regarding  the  aids  for  navigation  recommended  by  Lieut.  Comg.  Fauntleroy  as  of  general 
interest  to  masters  of  vessels  engaged  in  the  coasting  trade,  I  would  respectfully  request  that 
a  copy  of  this  communication  may  be  transmitted  to  the  Light-house  Board. 

Yery  respectfully,  yours, 


Hon.  Howell  Cobb, 

Secretary  of  the  Treasury. 


A.  D.  BA  CHE,  Superintendent. 
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APPENDIX  No.  31. 


Extracts  from 


reports  made  by  Sub- Assistants  F.  W.  Dorr  and  Charles  Ferguson ,  describing  the 
topographical  and  other  features  of  Charlotte  harbor ,  Florida . 


Boston,  March  29,  1859. 

Sir:  *  *  *  The  work  of  the  season  was  resumed  on  the  western  half  of 

Sanibel  island  at  a  point  where  its  breadth  is  about  two  miles  and  a  quarter.  Prom  thence  the 
island  runs  in  a  W.NW.  direction  five  miles  and  a  half,  and  gradully  narrows  as  it  approaches 
Blind  Pass.  The  inside  shore  is  very  irregular  and  broken  by  large  lagoons,  which  connect 
with  each  other  by  narrow  tortuous  channels.  On  the  outside  a  fine  sloping  beach,  composed 
of  sand  and  shells,  is  washed  by  the  waters  of  the  Gulf  of  Mexico.  The  interior  of  the  island 
is  open  prairie,  bearing  only  scattered  clumps  of  palmettoes.  Mangrove,  buttonwood,  &c.,  are 
found  fringing  the  shores  of  the  lagoons,  and  this  growth  occasionally  attains  a  breadth  of  a 
quarter  of  a  mile. 

The  entrance  to  Blind  Pass,  as  the  channel  which  separates  Sanibel  from  Captiva  island  is 
called,  is  almost  entirely  blocked  up  from  the  inside  by  extensive  shoals,  which  are  dry,  or 
nearly  so,  at  ordinary  low  water.  On  the  southern  side  of  these  shoals  are  eight  small  keys, 
called  the  Lawrence  keys.  They  are  scarcely  anything  more  than  clumps  of  mangrove.  Blind 
Pass  is  merely  a  boat  channel;  for  although  the  passage  is  deep  in  some  places,  the  bars  both 
on  the  inside  and  outside  preclude  the  possibility  of  carrying  through  a  vessel  of  any  draught 
of  water. 

Captiva  island  overlaps  Sanibel  island  at  Blind  Pass  for  a  distance  of  a  mile  and  a  half,  and 
from  that  opening  stretches  in  a  N.NW.  direction  upwards  of  ten  miles  to  Captiva  Pass.  This 
island,  or  key  proper,  scarcely  averages  a  quarter  of  a  mile  in  width.  I  say  the  key  proper, 
as  two  other  keys  of  some  size,  completely  separated  from  it,  have  hitherto  been  supposed  to 
join  it;  all  three  being  comprised  under  the  name  of  Captiva  island. 

Captiva,  like  Sanibel  island,  has  a  regularly  curving  beach  of  sand  and  shells  on  the  outside, 
while  the  inside  shore  is  skirted  with  mangrove,  and  is  very  ragged.  Extensive  flats,  too, 
make  off  eastward  from  most  of  the  prominent  points  of  land  on  the  inside. 

Captiva  Pass,  the  opening  between  Captiva  and  La  Costa  islands,  is  about  five  hundred  yards 
wide.  Vessels  drawing  not  more  than  five  feet  of  water  can  pass  through;  yet  the  channel  is 
somewhat  intricate.  ****** 

Yours,  very  respectfully, 


Prof.  A.  D.  Bache, 

Superintendent  U.  S.  Coast  Survey. 


F.  W.  DORR,  Sub- Assistant. 


Washington,  D.  C.,  April  8,  1859. 

Dear  Sir:  *  *  *  *  Boca  Qrande,  the  pass  between  La  Costa  and 

Gasparilla  islands,  is  the  proper  entrance  to  Charlotte  harbor.  It  contains  at  low  tide  fifteen 
feet  of  water,  and  inside  the  bay  has  three  or  four  fathoms.  Vessels  can  carry  eighteen  feet 
some  fifteen  or  twenty  miles  beyond  the  northern  extremity  of  Pine  island. 
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La  Costa  island  is  similar  in  character  to  Captiva  island,  as  described  in  the  report  of  Sub- 
Assistant  Dorr. 

Pine  island  forms  the  eastern  side  of  Charlotte  harbor,  or  what  may  be  more  correctly  termed 
the  Charlotte  harbor  approach.  It  is  about  ten  miles  in  length  and  three  in  width.  A  pine 
barren  runs  through  the  centre  nearly  its  entire  length,  and  its  western  shore  is  lined  with  a 
belt  of  keys  and  islands.  Lagoons  break  the  western  side  and  run  in  towards  the  interior  of 
Pine  island. 

This  island  is  remarkable  as  having  been  a  favorite  burial  place  of  the  aborigines.  There 
are  several  huge  mounds  on  the  keys  along  the  shore.  The  largest  are  at  “Brown's"  station, 
a  small  fishing  ranch  on  Pine  island,  (nearly  opposite  the  middle  of  La  Costa,)  where  some  are 
found  sixty  and  eighty  feet  high  and  four  hundred  yards  in  circumference.  Here  also  may  be 
seen  the  remains  of  a  canal  which  has  passed  at  a  former  period  quite  across  the  island.  Its 

site  is  now  so  overgrown  with  mangrove,  pine,  and  palmetto  that  the  trace  is  barely  discernible. 
********  * 


Very  respectfully,  yours, 


Prof.  A.  D.  Bache, 

Superintendent  U.  S.  Coast  Survey. 


CHARLES  FERGUSON, 

Sub- Assistant. 


APPENDIX  No.  32. 

Extracts  from  the  report  of  Assistant  S.  A.  Gilbert ,  descriptive  of  the  coast  of  Texas  intervening 

betiveen  Matagorda  bay  and  Corpus  Christi. 

Zanesville,  0.,  August  23,  1859. 

Sib:  *  *  *  *  *  *  *  *  *  * 

Espiritu  Santo  bay  is  about  fifteen  miles  long,  northeast  and  southwest,  by  about  five  miles 
in  width.  It  communicates  with  the  Gulf  of  Mexico  through  two  small  bayous  at  the  northeast 
end,  and  connects  also  with  Matagorda  bay  at  Pass  Cavallo.  Through  one  of  the  bayous 
(McHenry's)  the  State  authorities  of  Texas  have  caused  a  channel  to  be  opened  affording  a 
depth  of  four  and  a  half  feet  at  average  high  water,  and  the  digging  of  a  channel  of  ten  feet 
from  the  bayou  into  Pass  Cavallo,  to  form  a  harbor  or  dock  for  steamers  and  other  sea-going 
vessels,  has  been  undertaken  by  private  enterprize.  The  town  of  Saluria  is  situated  at  the 
east  end  of  this  bayou.  Throughout  the  bay  there  is  an  average  depth  of  seven  feet,  the 
bottom  being  generally  soft  mud  and  shells,  except  in  one  locality,  known  as  tho  “Middle 
Ground,"  which  is  sand,  and  a  portion  of  which  is  usually  bare  at  low  water.  The  shores  are 
low  and  marshy  on  all  sides.  Along  the  northwest  shore  is  a  range  of  marsh  islands,  approach¬ 
ing  towards  the  cluster  designated  as  the  “  First  chain,"  which  divides  Espiritu  Santo  from 
San  Antonio  bay.  Through  these  also  the  State  has  opened  a  channel  to  the  depth  of  four 
and  a  half  feet,  but  flats  are  forming  rapidly  at  both  ends,  and  constant  attention  will  be 
required  to  keep  it  open. 

San  Antonio  bay  is  of  an  irregular  and  somewhat  triangular  shape,  the  greatest  length  being, 
from  north  to  south,  about  twenty  miles,  and  the  width  ranging  from  four  to  eighteen  miles. 


Digitized  by  VjOOQiC 


THE  UNITED  STATES  COAST  SURVEY. 


325 


It  has  no  direct  communication  with  the  Gulf  of  Mexico,  and  is,  therefore,  but  little  affected  by 
the  Gulf  tides.  Frequently  the  water  is  made  fresh  by  the  discharge  from  the  Guadalupe 
river,  which  enters  at  its  northeast  end,  and  it  is  almost  always  muddy.  The  average  depth 
of  the  south  half  of  the  bay  is  about  six  and  a  half  feet,  with  soft  mud  bottom,  except  in  the 
vicinity  of  the  oyster  shell  reefs,  of  which  there  are  many.  One  of  them,  “Panther  Point 
reef,”  extending  through  the  middle  of  the  bay,  north  and  south,  about  fifteen  miles,  is  awash 
in  some  places  and  in  others  has  five  feet  of  water  over  it.  In  approaching  the  mouths  of  the 
river,  the  water  of  the  bay  shallows,  and  the  bottom  becomes  very  soft,  and  is  covered  with 
eel-grass  and  other  sea- weeds.  The  State,  in  the  spring  of  1858,  opened  a  channel  of  four  and 
a  half  feet  from  the  southern  mouth  of  the  Guadalupe  to  a  like  depth  in  the  bay,  which  was 
found  at  the  distance  of  a  mile,  but  it  is  now  much  obstructed  by  drift  logs.  Without  the  use 
of  artificial  means,  the  average  depth  of  water  into  either  mouth  of  the  river  would  not  be 
more  than  eighteen  inches. 

The  shores  of  San  Antonio  bay  are  varied  in  character.  Along  its  south  and  east  sides  are 
the  low  marshy  shores  of  the  islands,  (Matagorda  island  and  others,)  which  are  the  resort  of 
immense  numbers  of  water  fowl.  Thousands  of  swans,  geese,  brant,  and  ducks  of  several 
varieties,  cover  the  waters  and  prairie  of  this  region  during  January,  February,  and  March; 
and  in  all  seasons  the  pelican,  cranes  of  perhaps  every  variety,  the  snipe,  and  other  shore  birds, 
are  found  in  countless  numbers.  Oysters  are  plenty,  and  also  redfish  and  trout,  when  the 
water  is  not  too  fresh. 

Near  the  north  end,  on  the  east  side  of  the  bay,  the  prairie  of  Matagorda  island  comes  to  the 
shore  in  a  bluff  twenty  feet  high,  along  which  (for  several  miles)  are  scattered  clusters  of  oak 
and  hackberry  trees.  This  locality,  known  as  “Long  Motts,”  contains  fifteen  or  twenty 
houses. 

The  northwest  shore  is  the  delta  of  the  Guadalupe,  a  low  alluvial  formation,  scarcely  raised 
above  the  level  of  the  adjacent  waters,  and  covered  with  a  dense  growth  of  cane-grass,  jungle, 
and  forest  trees.  On  the  west  shore  the  elevated  prairie  also  comes  to  the  bay  in  a  bluff  or 
bank  of  twenty  feet,  and  is  likewise  dotted  over  with  the  houses  of  settlers,  and  with  oak  and 
hackberry  trees.  The  soil  is  fertile,  the  range  for  stock  excellent,  and  the  locality  is  said  to 
be  very  healthy.  At  one  place  on  this  side  a  singular  range  of  sand  hills,  known  as  the  4  4  Sand 
Mounds,”  approaches  the  shore.  The  highest  peak  is  about  seventy-five  feet  above  the  bay. 
The  mounds  are  covered  with  bushes,  and  the  valleys  between  them  filled  with  trees,  so  that, 
at  a  distance  of  five  or  six  miles,  the  whole  presents  the  appearance  of  a  forest  of  live-oak  or 
similar  timber,  forming  a  marked  feature  in  that  otherwise  level  prairie  region.  Deer,  wolves, 
and  wild  turkeys  are  plenty,  and  rattlesnakes  and  other  reptiles  numerous.  In  the  direction 
towards  Lamar,  a  distance  of  about  thirty  miles,  there  is  now  but  one  dwelling,  and  hence  the 
wild  game  has  not  been  much  disturbed. 

Mission  hay  is  a  small,  shallow  sheet  of  water  cut  off  from  the  head  of  San  Antonio  bay,  on 
the  east  side,  by  the  delta  of  the  Guadalupe  river,  and  having  not  over  eighteen  inches  of 
water  into  or  through  it.  A  small  bayou,  entering  on  its  east  side,  drains  Green  lake,  which 
is  a  small  sheet  of  fresh  water  lying  some  miles  further  up  the  delta. 

Hines  hay ,  on  the  west  side  of  the  delta,  is  of  the  same  character,  but  is  larger,  being  about 
three  and  a  half  miles  in  diameter  and  shaped  like  a  horse -shoe.  It  is  also  deeper  than  Mission 
bay,  affording  about  three  feet  of  water  to  its  head.  On  the  north  side  is  the  swamp  of  the 
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delta,  but  on  the  south  a  prairie  bluff  twenty  feet  high  bounds  the  shore,  and  here,  within 
space  of  three  miles,  some  twenty  or  thirty  houses  form  what  is  called  44  Crescent  Village.” 

San  Antonio  bay  is  divided  from  Mezquit  bay  by  a  chain  of  islands  known  as  the  u  Second 
chain, ”  and  by  an  oyster  shell  reef,  designated  as  44  Ayre’s  reef,”  through  which  a  four-feet 
channel  has  been  opened  by  the  State.  The  small  islands  composing  the  Second  chain  are 
mostly  covered  with  lignum  vitae  and  mezquit  bushes,  from  six  to  eight  feet  high,  and  in  these 
the  smaller  varieties  of  crane  have  their  building  place.  The  bushes  are  covered  with  nests 
and  thronged  with  cranes  all  spring  and  summer,  there  being  no  similar  resort  for  a  hundred 
miles  either  way  along  the  coast. 

Mezquit  bay  is  about  five  miles  long,  northwest  and  southeast,  and  about  three  miles  wide, 
with  an  average  depth  of  four  feet  throughout,  and  soft  muddy  bottom.  It  has  direct  commu¬ 
nication  with  the  Gulf  of  Mexico  through  Cedar  bayou,  into  the  north  end  of  which  there  is 
but  one  foot  of  water,  through  the  bayou  about  ten  feet,  and  at  the  Gulf  outlet,  or  south  end, 
about  four  and  a  half  feet.  Its  length  is  three  miles,  and  average  width  about  a  hundred  and 
sixty  yards.  The  oysters  of  this  bay  are  noted  as  being  the  best  on  the  coast.  Fish  are 
abundant,  and  to  be  had  at  all  seasons  of  the  year. 

The  shores  of  Mezquit  bay  are  marshy,  except  on  the  northwest  side,  near  which  lie  two 
islands,  with  oyster  shell  ridges,  ranging  from  five  to  fifteen  feet  in  height,  and  covered  with 
chaparral.  It  is  separated  from  Aransas  bay  by  the  cluster  of  islands  called  the  44  Third  chain” 
and  by  two  oyster  shell  reefs.  Through  these  the  State  has  opened  a  channel  of  four  feet. 

Aransas  bay  is  about  twenty  miles  long  from  N.NE.  to  S.SW.,  and  of  an  average  width  of 
about  six  miles.  About  five  miles  from  the  north  end  lies  an  oyster  shell  reef,  called  “Long 
reef,”  which  extends  across  the  bay,  from  St.  Joseph’s  island  to  Lamar.  This  is  bare  in  several 
places,  forming  islands  much  subject  to  change  in  outline  and  extent  by  the  action  of  the  waves 
during  the  prevalence  of  the  summer  winds.  There  are  several  channels  through  the  reef,  two 
of  which  are  nearly  a  quarter  of  a  mile  wide,  with  six  feet  water;  and  that  is  about  the  average 
depth  of  the  bay  north  of  the  reef.  South  of  Long  reef  the  bay  is  open  and  free  from  obstructions, 
with  an  average  depth  of  ten  to  twelve  feet,  and  soft,  muddy  bottom,  excepting  near  the  shell 
reefs  and  shores.  The  beach  is  composed  of  hard  sand,  and  the  bottom,  out  to  a  depth  of  five 
feet,  is  of  the  same  character,  except  in  a  locality  about  eight  miles  from  Lamar,  where  it  is 
rocky,  a  remarkable  bed  of  natural  concrete  being  developed  there.  At  the  bluff  the  formation 
is  six  feet  in  thickness  above  the  surface  of  the  water,  and  appears  to  extend  about  ten  feet 
below  it.  I  have  no  knowledge  of  any  similar  formation  along  the  coast,  except  in  the  high 
prairie  back  of  Copano  bay,  near  the  mouth  of  the  Aransas  river,  the  bed  there  being  entirely 
above  the  level  of  the  bay;  and  in  Laguna  Madre,  about  thirty  miles  southward  of  Corpus 
Christi  bay,  in  which  instance  the  formation  is  said  to  be  wholly  below  the  water  level.  The 
rock  in  question  has  been  used  in  building  walls  and  chimneys  at  St.  Mary’s.  While  in  place 
it  is  soft  and  easily  cut,  but  after  exposure  to  the  atmosphere  it  becomes  as  hard  as  ordinary 
limestone.  The  color  is  a  dirty  white,  and  the  fracture  irregular.  From  the  point  at  which 
the  rock  occurs  a  sand-flat  ranges  northward  along  the  northwest  shore  of  the  bay,  covered  to 
a  depth  of  five  or  six  feet  with  “turtle  grass.”  Large  numbers  of  green  turtle  are  caught 
here,  and  shipped  to  New  Orleans  during  the  spring  and  summer.  There  are  occasional  beds 
of  oysters  throughout  the  bay,  and  an  abundance  of  fish  of  all  the  varieties  that  inhabit  the 
Gulf. 


Digitized  by  VjOOQiC 


THE  UNITED  STATES  COAST  SURVEY. 


327 


Aransas  bay  connects  with  the  Gulf  of  Mexico  through  Aransas  Pass,  which  is  said  to  be 
subject  to  changes  in  depth  at  the  bar  and  in  the  channel.  During  last  winter  and  spring 
there  was  an  average  of  more  than  eight  and  a  half  feet  over  the  bar  at  low  water,  as  we  were 
informed  by  the  pilot.  At  the  close  of  the  working  season  in  June  arrangements  were  in  pro¬ 
gress  for  running  a  line  of  steamers  from  the  bay  to  New  Orleans  or  Mobile.  The  communica¬ 
tion  with  Corpus  Christi  bay  is  through  a  narrow  and  crooked  channel  between  islands  and 
mud  flats  for  about  five  miles,  called  Corpus  Christi  bayou.  Its.  natural  depth  is  about  four 
feet,  but  a  channel  to  admit  vessels  drawing  six  feet  has  been  opened  by  a  private  company. 

The  entrance  to  Copano  bay,  between  Live  Oak  Point  and  Lamar,  is  over  a  mile  in  width. 
Lap  reef,  much  of  which  is  bare,  lies  at  the  west  side  of  the  entrance,  but  there  is  a  channel 
nine  feet  deep  leading  through  it  into  Copano  bay.  This  entrance  forms  what  is  known  as 
“Lamar  harbor,’ ’  a  space  of  about  six  miles  in  area,  over  much  of  which  there  is  a  depth  of 
twelve  feet  water,  with  soft  bottom.  The  harbor  is  sheltered  either  by  reefs  that  are  nearly 
or  quite  bare,  or  by  land,  on  all  sides. 

The  shores  of  Aransas  bay  are  low  on  the  south  and  east.  On  the  north  a  chain  of  small 
islands  divides  it  from  St.  Charles  bay;  and  on  the  northwest  side  stretches  Live  Oak  peninsula, 
with  its  high  sand  bluffs  and  hills,  some  of  which  are  fifty  or  sixty  feet  high,  and  covered  with 
a  scattered  growth  of  live-oak  and  other  trees,  and  an  undergrowth  of  many  kinds  of  bushes 
and  vines.  The  Mustang  grape,  a  native  of  the  soil,  and  from  which  is  made  a  very  fine 
flavored  wine,  grows  here  in  abundance.  Fresh  water  is  plenty,  but  the  range  for  cattle  on 
the  peninsula  is  not  good.  There  are  at  present  but  four  families  living  on  it,  within  an  area 
of  fifty  square  miles. 

The  town  of  Lamar  lies  between  the  outlets  of  St.  Charles  and  Copano  bays.  St.  Charles 
hay  is  about  nine  miles  long  north  and  south,  by  about  a  mile  in  average  width.  A  narrow, 
crooked  channel  affords  about  two  and  a  half  feet  of  water  into  it,  but  after  the  main  part  of 
the  bay  is  reached  the  depth  increases  to  four,  and  in  some  places  as  much  as  eight  feet. 
Cavasso  creek,  coming  in  about  six  miles  up,  on  the  west  side,  and  Salt  creek,  at  the  head  of 
the  bay,  are  merely  drains  for  the  rain  water  which  falls  on  the  adjacent  prairie.  In  the  dry 
season  their  beds  are  filled  with  salt  water  from  the  bay.  The  shores  of  the  bay  are  mostly 
marshy,  but  at  many  points  the  marsh  is  interrupted  by  prairie  bluff  of  eight  feet  or  more  in 
height.  Along  the  east  side  stands  a  body  of  wood  known  as  “The  Black  Jacks.”  The 
soil  there  is  sandy,  and  the  general  surface  marked  by  numerous  hills,  as  at  the  Sand  Mounds, 
at  Lamar,  and  on  Live  Oak  peninsula,  and  by  fresh  water  springs  and  ponds.  In  all  other 
localities  within  my  knowledge  along  the  coast  of  Texas  there  is  no  fresh  water  below  the 
surface  except  immediately  along  the  Gulf  shore,  on  sandy  islands.  In  many  other  places  I 
have  dug,  but  always  found  the  water  salt,  as  in  the  Gulf. 

Copano  hay  is  about  fifteen  miles  long  from  northeast  to  southwest,  and  about  seven  miles 
wide.  It  is  divided  nearly  across  the  middle  by  an  oyster  shell  reef  called  “Copano  reef,” 
around  the  south  end  of  which  passes  a  channel  of  nine  feet  at  an  average  stage  of  water,  and 
that  depth  may  be  carried  to  the  head  of  the  bay  during  the  ordinary  summer  tides.  There 
are  other  obstructions  to  navigation  throughout  the  bay  to  be  developed  in  the  progress  of  the 
hydrographic  work.  Copano  creek  empties  into  the  northeast  end  of  the  bay;  Mission  river 
through  Refugio  Mission  bay,  on  the  northwest  side;  and  Aransas  river  at  the  western  angle  of 
the  bay.  All  these  are  inconsiderable  streams,  there  being  no  more  than  one  foot  of  water 
leading  into  them  from  the  bay.  The  shores  are  mostly  high,  and  along  the  north  and  west 
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shores,  except  near  Mission  or  Refugio  bay,  the  prairie  frouts  the  water-line  as  a  bluff,  rising 
from  fifteen  to  thirty  feet  high.  That  portion  between  the  Aransas  and  Mission  rivers  is 
wooded;  the  rest  is  prairie,  with  occasional  spots  of  timber  in  view.  The  southeast  shore  of 
Copano  bay  is  formed  by  Live  Oak  peninsula,  and  is  marshy  along  the  water-line,  but  a  short 
distance  back  rise  the  high  sand  ridges  and  prairie  that  characterize  these  localities.  The  two 
towns,  Copano  and  St.  Mary’s,  the  former  one  of  the  earliest  settlements  made  in  this  part  of 
Texas,  lie  on  the  northwest  side  of  the  bay,  and  are  still  but  small  villages. 

The  land  seems  to  be  valued  only  for  grazing,  although  sea-island  cotton  and  corn  have  been 
successfully  cultivated  in  small  tracts. 

Puerto  bay  is  a  small  arm  extending  from  the  southwest  corner  of  Copano  bay,  about  five 
miles  in  a  southwest  direction.  The  entrance  to  it  is  shallow,  and  the  depth  inside  is  only 
four  or  five  feet.  The  shores  are  generally  low  and  marshy.  A  small  creek,  which  is  merely  a 
surface  drain,  discharges  at  the  head  of  the  bay. 

Refugio  bay  is  about  three  miles  across  in  either  direction,  and  is  very  shallow. 

The  climate  of  this  part  of  the  coast  of  Texas  is  generally  considered  very  healthy,  and  the 
quarter  is  frequently  resorted  to  by  persons  who  have  become  sickly  from  residence  on  the 
alluvial  bottoms  along  the  rivers.  The  temperature  during  January  and  February  of  the  past 
winter  averaged  about  56°  Fahrenheit,  the  lowest  being  28°  for  a  few  hours  only  towards  the 
close  of  a  “norther,”  which  lasted  three  days.  During  March  and  April  it  was  about  70°; 
and  for  May  and  June,  which  are  said  to  be  the  hottest  months  of  the  year,  the  average  was 
84°.  The  highest  temperature  recorded  was  91°  on  the  27th  of  May. 

There  is  almost  a  constant  breeze  from  the  Gulf  day  and  night  after  the  middle  of  April. 
«  *  *  ,  *  *  *  * 


Respectfully,  your  obedient  servant, 

SAM’L  A.  GILBERT, 
Assistant  U.  S.  Coast  Survey . 

Prof.  A.  D.  Bache, 

Superintendent  U.  S.  Coast  Survey . 


APPENDIX  No.  33. 

Tables  for  projecting  maps  of  large  extent ,  arranged  by  J.  E.  Eilgard ,  Assistant  U.  S.  C.  S. 

These  tables  are  based  upon  a  polyconic  development  of  the  earths  surface,  which  supposes 
each  parallel  of  latitude  to  be  represented  on  a  plane  by  the  development  of  a  cone  having  the 
parallel  for  its  base  and  its  vertex  in  the  point  where  a  tangent  to  the  parallel  intersects  the 
earth’s  axis.  The  degrees  on  the  parallel  preserve  their  true  length,  and  the  general  distortion 
of  area  is  less  than  in  any  other  geometrical  mode  of  representing  a  given  portion  of  the 
earth’s  surface. 

Denoting  by  a  the  equatorial  radius  of  the  spheroid,  e  the  eccentricity,  then  the  normal  to 
any  point  on  the  parallel  of  latitude  L,  produced  to  the  minor  axis,  is 

a 

^  ~  (1  —  f*  sin  2L)2‘ 
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The  radius  of  curvature  in  the  meridian  is 

_  o(  1— *)  , 

(1 — ^sin2!^2 

The  radius  of  the  parallel,  Rp  =  N  cos  L. 

The  radius  of  the  developed  parallel,  or  the  side  of  the  tangent  cone,  r  —  N  cot  L. 

Designating  by  n  any  arc  of  the  parallel,  or  difference  of  longitude  to  be  developed,  and  by 
0  the  corresponding  angle  subtended  by  the  developed  parallel  at  the  vertex  of  the  cone,  then 
the  length  of  the  given  arc  will  be  »Ep  =  nN  cos  L,  and  also 

dr  —  0 N  cot  L  whence  0  —  n  sin  L. 

To  determine  the  rectangular  co-ordinates  x  and  y  for  projecting  from  the  middle  meridian 
the  points  of  intersection  of  the  meridians  and  parallels,  we  have  simply,  the  developed 
parallels  being  arcs  of  circles, 

x  =  r  sin  0,  y  —  r  versin  0. 

Table  I  gives  the  length,  in  metres,  of  one  degree  of  latitude  and  longitude  for  each  degree 
of  latitude  from  0°  to  54°;  also  the  radii  of  the  developed  parallels  which  may  be  used  to 
describe  the  parallels  by  means  of  beam  compasses  when  the  scale  permits.  It  also  gives  the 
values  of  0  for  10°  of  longitude,  by  means  of  which  the  tables  may  readily  be  extended. 

Table  II  gives  the  co-ordinates  for  thirty  degrees  of  longitude  on  each  parallel  from  latitude 
1°  to  54°.  The  numbers  correspond  to  the  actual  dimensions  of  the  earth  in  metres,  and  are 
to  be  divided  by  the  proper  number  for  any  desired  scale. 

In  order  to  project  a  map  by  the  aid  of  these  tables  draw  a  straight  line  as  middle  meridian 
of  the  map,  on  which  space  off  the  required  degrees  of  latitude  by  the  values  given  in  Table  I. 
Through  the  points  so  marked  construct  lines  perpendicular  to  the  meridian  and  parallel  with 
each  other,  which  will  be  tangents  to  the  parallels  of  latitude  at  their  intersections  with  the 
middle  meridian. 

On  these  tangents  lay  off  from  the  middle  meridian,  for  each  required  longitude,  the  corres¬ 
ponding  x  from  the  tables,  and  off-set  y  perpendicular  to  it,  towards  the  pole.  Through  the 
points  so  found  draw  continuous  curves  for  the  parallels  and  meridians. 

The  tables  are  based  on  the  following  constants,  being  Bessel’s  latest,  and  those  used  in  the 
Coast  Survey: 

Equatorial  radius  of  the  earth .  a  —  6  377397  metres,  log.  =  6.80464346 

Polar  radii  of  the  earth .  b  =  6  356079  44  44  =  6.80318928 

Square  of  the  eccentricity  .. .  =  0  00667437  44  44  =  7.8244104 
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TABLE  I. 

Length  in  metres  of  one  degree  of  latitude  and  longitude,  values  of  the  corresponding  radii  of  the  developed 
parallel,  and  angles  at  each  pole  for  ten  degrees  of  longitude. 


Lat. 

1°  of  latitude. 

1°  of  longitude. 

Badiusof  parallel. 

0  for  10°  of  long. 

o 

Metro. 

Metro. 

Metro. 

O  *  w 

0 

110  563.7 

Ill  306.  6 

Infinite. 

0  00  00.0 

1 

110  664.0 

111  289.7 

366  361  200 

0  10  28. 3 

2 

110  665.0 

111  239.2 

182  626  600 

0  20  66.4 

3 

110  566.7 

111  166.0 

121  689  100 

0  31  24. 1 

4 

110  569.0 

111  037.3 

91  202  500 

0  41  61.  2 

6 

110  572. 0 

110  885.8 

72  895  830 

0  52  17.  6 

6 

110  676. 8 

110  700.9 

60  679  100 

1  02  43. 0 

7 

110  580. 1 

110  482.4 

61  942  300 

1  13  07.  3 

8 

110  585. 1 

110  230.6 

45  380  470 

1  >3  30.  t  . 

9 

110  590.8 

109  945.  2 

40  268  590 

1  33  51.  6 

10 

110  697.0 

109  626.  6 

36  171  660 

1  44  11.3 

11 

110  604.0 

109  274.9 

32  812  860 

1  54  29. 1 

12 

110  611.6 

108  890.  0 

30  007  630 

2  04  44. 8 

13 

110  619.7 

108  472. 1 

27  628  210 

2  14  58.  2 

14 

110  628.5 

108  021. 4 

25  683  340 

3  26  09.2 

15 

110  637.9 

107  638.0 

23  806  090 

2  35  17. 5 

16 

110  647. 8 

107  022.0 

22  246  270 

2  46  22.  9 

17 

110  668.4 

106  473. 4 

20  865  480 

2  55  26.4 

18 

110  669.4 

106  892.  6 

19  633  870 

3  05  24.  6 

19 

110  681. 1 

105  279.  7 

18  627  860 

3  15  20.6 

20 

110  693.3 

104  634.8 

17  528  600 

3  25  12.7 

21 

110  706.0 

103  958.  2 

16  620  820 

3  35  01.  3 

22 

110  719.2 

103  250.0 

15  792  110 

3  44  45.  8 

23 

110  732.9 

102  510.  5 

15  031  865 

3  54  26. 3 

24 

110  747.1 

101  739.8 

14  331  780 

4  04  02.6 

25 

110  761.7 

100  938.  2 

13  684  530 

4  13  34. 3 

26 

110  776.7 

100  105.9 

13  083  990 

4  23  01.4 

27 

110  792.2 

99  243.2 

12  524  960 

4  32  23.7 

28 

110  808.  1 

98  350.2 

12  002  960 

4  41  41.0 

29 

110  824.4 

97  427.  4 

11  524  770 

4  60  53. 1 

30 

110  841.0 

96  474.  8 

11  055  200 

6  00  00.0 

31 

110  858.0 

95  492. 9 

10  623  179 

5  09  01.4 

32 

110  875. 2 

94  481.  9 

10  215  570 

5  17  57. 1 

33 

110  892.8 

93  442. 1 

9  830  067 

5  26  47. 0 

34 

110  910.7 

92  373.  8 

9  464  760 

6  35  31.0 

35 

110  928.8 

91  277.3 

9  117  882 

5  44  08. 8 

36 

110  947.2 

90  152.9 

8  787  972 

6  52  40.  3 

37 

110  965.8 

89  001.0 

8  473  340 

6  01  05.  3 

38 

110  984.  6 

87  821.9 

8  173  042 

6  09  23.8 

39 

111  003.5 

86  616.  0 

7  885  875 

6  17  35.5 

40 

111  022.6 

85  383.  6 

7  610  788 

6  26  40.4 

41 

111  041.8 

84  125. 1 

7  346  915 

6  33  38. 1 

42 

111  061.1 

82  840.  8 

7  093  423 

6  41  28.7 

Digitized  by  VjOOQiC 


THE  UNITED  STATES  COAST  SURVEY. 


331 


TABLE  I. 

Length  in  metres  of  one  degree  of  latitude  and  longitude,  &c. — Continued. 


Lat. 

1°  of  latitude. 

1°  of  longitude. 

Radius  of  parallel. 

0  for  10°  of  long. 

o 

Metres . 

Metres . 

Metres. 

O  '  " 

43 

Ill  080.6 

81  531. 1 

6  849  660 

6  49  11.9 

44 

111  100.0 

80  196.5 

6  614  648 

6  56  47. 7 

45 

111  119.4 

78  837.  3 

6  388  064 

7  04  16.8 

46 

111  138.9 

77  463. 9 

6  169  244 

7  11  36. 2 

47 

111  158.4 

76  046.8 

6  957  663 

7  18  48. 7 

48 

111  177.8 

74  616.3 

6  752  845 

7  25  53.  2 

49 

111  197.2 

73  162.  9 

6  554  355 

7  32  49.  6 

60 

111  216.4 

71  687.0 

6  361  781 

7  89  37.  6 

61 

111  235.6 

70  189. 1 

6  174  762 

7  46  17. 3 

62 

111  264.6 

68  669.6 

4  992  925 

7  62  48. 4 

63 

111  273.4 

67  129.0 

4  815  973 

7  69  10. 9 

64 

111  292. 1 

65  567. 7 

4  643  603 

8  06  24.  6 
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REPORT  OF  THE  SUPERINTENDENT  OF 


TABLE  IL 


Co-ordinates  of  curvature. 


© 

•8 

Latitude  1°. 

Latitude  2°. 

*S> 

a 

2 

X. 

y- 

s. 

y- 

I© 

111290 

17 

111239 

34 

2 

222580 

68 

222478 

135 

3 

333869 

163 

333717 

306 

4 

445149 

271 

444956 

642 

5 

666448 

424 

656196 

847 

€ 

667738 

610 

667434 

1220 

7 

779028 

829 

778672 

1660 

8 

890317 

1085 

889910 

2168 

9 

100160$ 

1373 

1001148 

2744 

10 

1112895 

1696 

1112386 

3388 

11 

1224185 

2051 

1223622 

4099 

12 

1335474 

2441 

1334869 

4878 

13 

1446762 

2864 

1446094 

6726 

14 

1558052 

3322 

1557330 

6640 

16 

1669340 

3814 

1668565 

7623 

ie 

1780628 

4339 

1779799 

8673 

17 

1891917 

4898 

1891033 

9791 

18 

2003206 

6492 

2002266 

10971 

19 

2114493 

6119 

2113498 

12230 

20 

2225781 

6780 

2224729 

13551 

21 

2337068 

7476 

2335960 

14940 

22 

2448366 

8204 

244V89 

16397 

23 

2659643 

8966 

2658419 

17921 

24 

2670930 

9763 

2669646 

19514 

26 

2782216 

10593 

2780873 

21174 

26 

2893503 

11458 

2892099 

22901 

27 

3004789 

12356 

3003323 

24697 

28 

3116075 

13388 

3114547 

26560 

29 

3227360 

14264 

3225770 

28492 

30 

3338646 

16254 

3336991 

30490 
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TABLE  II. 


Co-ordinates  of  curvature — Continued. 


© 

Sj* 

Latitude  3°. 

Latitude  4°. 

•a 

X. 

y- 

X. 

y • 

lo 

111155 

51 

111037 

68 

2 

222310 

203 

222074 

270 

3 

333465 

457 

333111 

608 

4 

444619 

812 

444149 

1081 

6 

565774 

1269 

655183 

1690 

6 

666927 

1828 

666218 

2433 

7 

778080 

2488 

777251 

3312 

8 

889X32 

8249 

888284 

4326 

9 

1000384 

4112 

999315 

6476 

10 

1111535 

6077 

1110345 

6759 

11 

1222685 

6143 

1221373 

8179 

12 

1333834 

7310 

1332400 

9733 

13 

1444982 

8579 

1443424 

11423 

14 

1556128 

9950 

1654446 

13248 

15 

1667273 

11422 

1665467 

16208 

16 

1778417 

12996 

1776488 

17303 

17 

1889560 

14671 

1887498 

19534 

18 

2000701  ! 

16448 

1998610 

21899 

19 

2111840 

18326 

2109620 

24400 

20 

2222977 

20306 

2220526 

27036 

21 

2334113 

22888 

2381528 

29807 

22 

2445246 

24570  v 

2442527 

32713 

23 

2666878 

26854 

2553523 

95754 

24 

2667608 

29240 

2664615 

38931 

25 

2778635 

31728 

2775502 

42242 

26 

2889760 

34316 

2886486 

45689 

27 

3000883 

87007 

2997466 

49271 

28 

3112002 

39799 

9108441 

52988 

29 

3223120 

42692 

3219411 

56839 

SO 

3334234 

45687 

3380377 

60827 
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REPORT  OF  THE  SUPERINTENDENT  OF 


TABLE  II. 


Co-ordinates  of  curvature — Continued. 


•S 

1 

Latitude  5°. 

Latitude  6°. 

■ft 

s 

s 

X. 

y- 

X. 

y- 

lO 

110886 

84 

110701 

101 

2 

221771 

337 

221401 

404 

3 

332656 

759 

332101 

909 

4 

443541 

1349 

442800 

1(16 

6 

554424 

2108 

653497 

2524 

6 

665306 

3036 

664192 

3635 

7 

776186 

4132 

774885 

4948 

8 

887065 

6397 

885576 

6463 

9 

997941 

6831 

996263 

8179 

10 

1108815 

8433 

1106947 

10098 

11 

1219687 

10205 

1217628 

12218 

12 

1330556 

12144 

1328304 

14541 

13 

1441422 

14263 

1438976 

17065 

14 

1552284 

16529 

1549644 

19791 

15 

1663144 

18975 

1660306 

mio 

16 

1773998 

21589 

1770963 

25849 

17 

1884849 

24372 

1881614 

29181 

18 

1996696 

27323 

1992258 

32714 

19 

2106537 

30444 

2102896 

36450 

20 

2217375 

33732 

2213529 

40386 

21 

2328206 

37190 

2324162 

44527 

22 

2439034 

40815 

2434768 

48868 

23 

2649856 

44610 

2545377 

53411 

24 

2660670 

48673 

2655974 

58165 

25 

2771479 

52704 

2766566 

63101 

26 

2882284 

57005 

2877148 

68250 

27 

2993080 

61473 

2987719 

73599 

28 

3103868 

66111 

3098282 

79151 

29 

3214646 

70916 

3208828 

84904 

30 

3325421 

75891 

3319368 

90869 
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TABLE  II. 


Coordinates  of  curvature — Continued. 


6 

1 

Latitude  7°. 

Latitude  8°. 

•a 

5 

z. 

y* 

X. 

y- 

1° 

110482 

118 

110230 

134 

2 

220964 

470 

220460 

536 

3 

331446 

1057 

330689 

1205 

4 

441924 

1880 

440914 

2142 

5 

552402 

2937 

551139 

3347 

6 

662876 

4230 

661359 

4817 

7 

773348 

6757 

771576 

6560 

8 

883817 

7520 

881789 

8668 

9 

994281 

9517 

991996 

10844 

10 

1104741 

11751 

1102196 

13388 

11 

1215196 

14216 

1212391 

16198 

12 

1325644 

16919 

1322578 

19277 

13 

1436087 

19856 

1432757 

22623 

14 

1546525 

23028 

1642929 

26237 

15 

1656954 

26435 

1653090 

30119 

16 

1767377 

30077 

1763243 

34268 

17 

1877793 

33954 

1873387 

38685 

18 

1988199 

38065 

1983515 

43369 

19 

2098596 

42412 

2093636 

48321 

20 

2208983 

46992 

2203742 

53540 

21 

2319360 

51809 

2313835 

69027 

22 

2429728 

56859 

2423920 

64781 

23 

2540085 

62145 

2533983 

70802 

24 

2650428 

67665 

2644033 

77091 

25 

2760760 

73420 

2754069 

83647 

26 

2871080 

79409 

2864087 

90470 

27 

2981388 

85633 

2974089 

97561 

28 

3091680 

92092 

3084076 

104918 

29 

3201959 

98786 

3194041 

112544 

30 

3312233 

105713 

3303988 

120435 
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REPORT  OF  THE  SUPERINTENDENT  OF 


TABLE  II. 


Co-ordinates  of  curvature — Continued. 


© 

TD 

£ 

Latitude  9°. 

_ 1 

Latitude  10°. 

1 

X. 

1 

y- 

X. 

y- 

lo 

109945 

lbO 

109626 

166 

2 

219889 

400 

219252 

664 

3 

329832 

1351 

328875 

1496 

4 

439771 

2401 

438495 

2658 

6 

549709 

3752 

548112 

4153 

6 

659642 

6403 

657723 

5980 

7 

789569 

7354 

767329 

8140 

8 

879492 

9605 

876927 

10631 

9 

986517 

12157 

986517 

13455 

10 

1096098 

15009 

1096098 

16612 

11 

1209215 

18160 

1205669 

20099 

12 

1319106 

21611 

1315229 

23919 

13 

1428987 

25363 

1424777 

28071 

14 

1538857 

29414 

1534311 

32555 

16 

1648716 

33766 

1643833 

37372 

16 

1758564 

38417 

1753340 

42519 

17 

1868397 

43369 

1862826 

47999 

18 

1978215 

48620 

1972299 

63811 

19 

2088022 

54171 

2081754 

69954 

20 

2197811 

60022 

2191188 

66429 

21 

2307582 

66172 

2300603 

73236 

22 

2417310 

72622 

2409997 

80374 

23 

2527077 

79372 

2519369 

87844 

24 

2636797 

86422 

2628718 

95646 

25 

2746496 

93771 

2738043 

103778 

26 

2856174 

101419 

2847344 

112242 

27 

2965832 

109367 

2956614 

121037 

28 

3075467 

117614 

3065860 

130163 

29 

3185080 

126161 

3175080 

139621 

30 

3294668 

135007 

3284269 

149409 
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TABLE  II. 


Coordinates  of  curvature — Continued. 


© 

Latitude  11°. 

Latitude  12°. 

*s> 

a 

3 

X. 

y- 

X. 

y- 

1° 

109275 

182 

108890 

198 

2 

218548 

728 

217778 

790 

3 

327819 

1638 

326663 

1778 

4 

437086 

2911 

435545 

3161 

5 

546349 

4549 

544420 

4939 

6 

655605 

6550 

653288 

7112 

7 

764855 

8914 

762148 

9680 

8 

874095 

11644 

870997 

12643 

9 

983326 

14737 

979836 

16001 

10 

1092546 

18195 

1088661 

19755 

11 

1201754 

22014 

1197471 

23902 

12 

1310948 

26198 

1306266 

28445 

13 

1420129 

30745 

1415045 

33383 

14 

1529293 

36667 

1523804 

38715 

15 

1638441 

40932 

1632643 

44442 

16 

1747571 

46569 

1741261 

50562 

17 

1866678 

52571 

1849955 

57079 

18 

1965769 

58936 

1958626 

63989 

19 

2074836 

65664 

2067270 

71293 

20 

2183880 

72754 

2175886 

78991 

21 

2292900 

80210 

2284476 

87085 

22 

2401894 

88027 

2393035 

95571 

23 

2510864 

96208 

2501563 

104453 

24 

2619804 

104752 

2610057 

113727 

25 

2728715 

113657 

2718617 

123395 

26 

2837693 

122925 

2826940 

133456 

27 

2946444 

132556 

2935326 

143911 

28 

3055262 

142550 

3043675 

154759 

29 

3164047 

152906 

3151984 

166000 

30 

3272794 

163624 

3260251 

177635 
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REPORT  OF  THE  SUPERINTENDENT  OF 


TABLE  II. 

Co-ordinates  of  curvature — Continued. 


4> 

'O 

0 

Latitude  13°. 

Latitude  14°. 

a 

X. 

y- 

X. 

y- 

1° 

108472 

213 

108021 

228 

2 

216942 

852 

216040 

913 

3 

325409 

1916 

324055 

2052 

4 

433871 

3407 

432065 

3649 

5 

542326 

5323 

540067 

5701 

6 

650773 

7665 

648059 

8209 

7 

759209 

10433 

756040 

11174 

8 

867634 

13627 

864007 

14594 

9 

976047 

17246 

971959 

18470 

10 

1084443 

21291 

1077893 

22802 

11 

1192822 

25761 

1187808 

27589 

12 

1301185 

30667 

1295703 

32832 

13 

1409526 

35979 

1403574 

38531 

14 

1517846 

41725 

1511419 

44685 

15 

1626141 

47897 

1619238 

51294 

16 

1734413 

54494 

1727028 

58359 

17 

1842658 

61516 

1834787 

65878 

18 

1950873 

68963 

1942514 

73853 

19 

2059060 

76835 

2050206 

82282 

20 

2167214 

85131 

2157862 

91166 

21 

2275334 

93852 

2265478 

100504 

22 

2383421 

102998 

2373055 

110297 

23 

2491470 

112568 

2480589 

120554 

24 

2599481 

122562 

2588079 

131245 

25 

2707451 

132980 

2695523 

142400 

26 

2815380 

143821 

2802919 

154008 

27 

2923265 

155086 

2910264 

166069 

28 

3031106 

166775 

3017558 

178584 

29 

3138899 

178888 

3124798 

191551 

30 

3246644 

191423 

3231982 

204972 
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TABLE  II. 


Coordinates  of  curvature — Continued. 


© 

■s 

Latitude  15° 

Latitude  16<>. 

*S> 

a 

3 

X. 

y- 

X. 

y- 

lo 

107538 

243 

107022 

257 

2 

215073 

972 

214041 

1030 

3 

322604 

2186 

321055 

2317 

4 

430128 

3886 

428061 

4119 

5 

637644 

6072 

535058 

6435 

6 

645148 

8743 

642042 

9267 

7 

752641 

11901 

749012 

12613 

8 

860116 

15543 

855963 

16473 

9 

967575 

19671 

962896 

20849 

10 

1075013 

24285 

1069806 

25738 

11 

1182430 

29383 

1176691 

31142 

12 

1289823 

34967 

1283549 

87059 

13 

1397190 

41036 

1390377 

43491 

14 

1504527 

47590 

1497173 

60437 

15 

1611835 

54629 

1603935 

57896 

16 

1719109 

62152 

1710659 

65869 

17 

1826348 

70160 

1817344 

74355 

18 

1933550 

78652 

1923987 

83355 

19 

2040712 

87629 

2030584 

92867 

20 

2147834 

97089 

2137136 

102892 

21 

2254911 

107033 

2243639 

113430 

22  j 

2361942 

117461 

2350089 

121480 

23 

2468925 

128372 

2456484 

136041 

24 

2575858 

139766 

2562823 

148115 

25 

2682738 

151643 

2669102 

160698 

26 

2789563 

164003 

2775319 

173795 

27 

2896332 

176846 

2881473 

187403 

28 

3003041 

190170 

2987559 

201520 

29 

3109688 

203976 

3093577 

216147 

30 

3216273 

218265 

3199523 

231285 
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REPORT  OF  THE  SUPERINTENDENT  OF 


TABLE  II. 

Co-ordinates  of  curvature — Continued. 


p 

Latitude  170. 

Latitude  18°. 

a 

2 

X. 

y • 

X 

y • 

1° 

106473 

272 

105892 

286 

2 

212944 

1087 

211781 

1142 

3 

319408 

2445 

317664 

2570 

4 

425864 

4346 

423538 

4569 

5 

532309 

6791 

529399 

7139 

6 

638741 

9779 

635245 

10279 

7 

745155 

13310 

741072 

13991 

8 

851551 

17384 

846879 

18273 

9 

957924 

22001 

952660 

23126 

10 

1064272 

27160 

1058413 

28549 

11 

1170592 

32862 

1164136 

34542 

12 

1276882 

39107 

1269825 

41106 

13 

1383139 

45893 

1375477 

48239 

14 

1489360 

53222 

1481089 

55943 

15 

1595541 

61093 

1586657 

64216 

16 

1701682 

69506 

1692181 

73057 

17 

1807778 

78460 

1797654 

82469 

18 

1913827 

87955 

1903075 

92448 

19 

2019826 

97992 

2008441 

102997 

20 

2125773 

108569 

2113748 

114113 

21 

2231664 

119687 

2218993 

125797 

22 

2337498 

131345 

2324175 

138048 

23 

2443270 

143543 

2429288 

150867 

24 

2548979 

156280 

2534332 

164252 

25 

2654621 

169556 

2639301 

178204 

26 

2760194 

183372 

2744194 

192722 

27 

2865695 

197726 

2849006 

207804 

28 

2971122 

212619 

2953736 

223453 

29 

3076471 

228048 

3058380 

239666 

30 

3181741 

244016 

3162935 

256443 
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TABLE  II. 

Coordinates  of  curvature — Continued. 


V 

0 

Latitude  19°. 

Latitude 

o* 

© 

N 

‘S b 

s 

s 

X. 

y • 

z. 

y- 

1° 

105279 

299 

104634 

312 

2 

210554 

1196 

209264 

1249 

3 

315824 

2692 

313888 

2811 

4 

421083 

4786 

418500 

4997 

5 

526328 

7478 

523096 

7807 

6 

631556 

10767 

627674 

11242 

7 

736764 

14655 

732230 

15301 

8 

841948 

19140 

836760 

19984 

9 

947105 

24224 

941260 

25290 

10 

1052231 

29904 

1045727 

31221 

11 

1157323 

36182 

1150156 

37775 

12 

1262378 

43056 

1254544 

44952 

13 

1367393 

50528 

1358887 

52755 

14 

1472362 

58595 

1463182 

61176 

15 

1577285 

67259 

1567426 

70221 

16 

1682156 

76520 

1671612 

79889 

17 

1786973 

86376 

1775740 

90178 

18 

1891733 

96828 

1879804 

101089 

19 

1996431 

107875 

1983801 

112620 

20 

2101066 

119516 

2087728  ! 

124772 

21 

2205630 

131752 

2191581 

137545 

22 

2310126 

144582 

2295355 

150937 

23 

2414545 

158005 

2399047  1 

164949 

24 

2518888 

172022 

2502653 

179579 

25 

2623149 

186631 

2606172 

194827 

26 

2727326 

201833 

2709596 

210693 

27 

2831414 

217625 

2812925 

227176 

28 

2935410 

234009 

2916152  1 

244275 

29 

3039312 

250985 

3019276 

261991 

30 

3143116 

268550 

3122293 

280322 

V 
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REPORT  OF  THE  SUPERINTENDENT  OF 


TABLE  II. 


Coordinates  of  curvature — Continued. 


© 

•O 

P 

Latitude  21° 

Latitude  22°. 

‘bo 

a 

3 

X. 

y 

j. 

y- 

1° 

103958 

325 

103249 

337 

2 

207911 

1300 

206494 

1350 

3 

311856 

2926 

309730 

3038 

4 

415790 

5201 

412953 

5400 

5 

519706 

8127 

516158 

8437 

6 

623603 

11703 

619341 

12149 

7 

727475 

15928 

722498 

16536 

8 

831319 

20803 

825623 

21597 

9 

935130 

26327 

928714 

27332 

10 

1038905 

32501 

1031765 

33740 

11 

1142639 

39323 

1134771 

40823 

12 

1246327 

46794 

1237729 

48579 

13 

1349968 

64915 

1340631 

57008 

14 

1453556 

63682 

1443482 

66110 

15 

1557087 

73097 

1546268 

75883 

16 

1660556 

83160 

1648989 

86329 

17 

1763962 

93869 

1751638 

97446 

18 

1867297 

105226 

1854214 

109233 

19 

1970560 

117228 

1956708 

121695 

20 

2073746 

129876 

2059120 

134820 

21 

2176855 

143169 

2161446  I 

148617 

22 

2279871 

157107 

2263676  i 

163083 

23 

2382802 

171689 

2365815 

178216 

24 

2485639 

18C914 

2467844 

194019 

25 

2588378 

202782 

2569772 

210487 

26 

2691017 

219294 

2671591 

227621 

27 

2793550 

236445 

2773294 

245421 

28 

2895973 

254239 

2874881 

263885 

29 

2998285 

272672 

2976343 

283013 

30 

3100478 

291745 

3077677 

302805 
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TABLE  II. 

Co-ordinates  of  curvature — Continued. 


6 

5 

Latitude  23°. 

Latitude  24°. 

"So 

a 

3 

x. 

y- 

X. 

y- 

lo 

102510 

348 

101737 

361 

2 

205014 

1398 

203472 

1444 

3 

307510 

3146 

305196 

3250 

4 

409991 

5592 

406905 

5777 

5 

512453 

8737 

608592 

9027 

6 

614893 

12581 

610254 

12999 

7 

717301 

17124 

711885 

17691 

8 

819677 

22365 

813481 

23106 

9 

922016 

28304 

915036 

29241 

10 

1024310 

34938 

1016543 

36097 

11 

1126658 

42274 

1118003 

43673 

12 

1228753 

60305 

1219404 

61970 

13 

1330892 

59033 

1320740 

60986 

14 

1432968 

68457 

1422013 

70721 

15 

1634977 

78577 

1523217 

81175 

16 

1636915 

89393 

1624339 

92347 

17 

1738777 

100903 

1725381 

104237 

18 

1840659 

113108 

1826337 

116844 

19 

1942254 

126006 

1927200 

130166 

20 

2043860 

139598 

2027967 

144205 

21 

2145370 

153882 

2128631 

158959 

22 

2246779 

168859 

2229188 

174431 

23 

2348086 

184526 

2329632 

190608 

24 

2449282 

200885 

2429959 

207503 

25 

2550365 

217932 

2530164 

225108 

26 

2651329 

235669 

2630241 

243425 

27 

2752169 

254094 

2730186 

262452 

28 

2852883 

273205 

2829993 

282187 

29 

2953462 

293004 

2929657 

302631 

30 

3053906 

313488 

3029174 

323781 
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REPORT  OF  THE  SUPERINTENDENT  OF 


TABLE  II. 


Co-ordinates  of  curvature — Continued. 


o 

r3 

3 

Latitude  25°. 

Latitude  26°. 

u> 

a 

,3 

X. 

y- 

X. 

y- 

1° 

100933 

372 

100105 

383 

2 

201869 

1489 

200204 

1532 

3 

302790 

3350 

300291 

3446 

4 

403694 

5956 

400361 

6127 

5 

604577 

9305 

500407 

8573 

6 

605432 

13399 

600424 

13784 

7 

706253 

18237 

700406 

18760 

8 

807037 

23818 

800347 

24501 

9 

907777 

30142 

900241 

31007 

10 

1008467 

37209 

1000083 

38277 

11 

1109102 

45019 

1099866 

46310 

12 

1209677 

53571 

1199583 

55107 

13 

1310187 

62864 

1299232 

64666 

14 

1410624 

72899 

1398804 

74988 

16 

1510986 

83673 

1498296 

86070 

16 

1611266 

95189 

1597697 

97914 

17 

1711456 

107443 

1697006 

110518 

18 

1811555 

120436 

1796215 

123882 

19 

1911554 

134168 

1895320 

138004 

20 

2011450 

148636 

1994313 

152884 

21 

2111235 

163840 

2093191 

168521 

22 

2210908 

179781 

2191946 

184914 

23 

2310458 

196456 

2290571 

202061 

24 

2409884 

213865 

2389063 

219963 

25 

2509178 

232007 

2487415 

238619 

26 

2608336 

250880 

2585622 

258026 

27 

2707352 

270485 

2683677 

278184 

28 

2806220 

290819 

2781575 

299092 

29 

2904936 

311882 

2879310 

320749 

30 

3003493 

333672 

2976877 

343150 
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TABLE  II. 


Co-ordinates  of  curvature — Continued. 


Longitude. 

Latitude  27*. 

Latitude  28°. 

x . 

y- 

X. 

V • 

1° 

99242 

393 

98349 

403 

2 

198478 

1573 

196692 

1612 

3 

297702 

3538 

295021 

3528 

4 

396907 

6290 

393330 

6446 

5 

496086 

9828 

491614 

10072 

6 

595235 

14152 

589864 

14503 

7 

694346 

19260 

688074 

19738 

8 

793414 

25155 

786238 

25778 

9 

892431 

31835 

884350 

32823 

10 

991392 

39298 

982402 

40271 

11 

1090293 

47545 

1080388 

48722 

12 

1189124 

66576 

1178302 

67976 

13 

1287881 

66389 

1276136 

68031 

14 

1386556 

76985 

1373886 

78888 

15 

1485145 

88362 

1471542 

90546 

16 

1583640 

100520 

1569100 

103003 

17 

1682036 

113458 

1666552 

116259 

18 

1780326 

127175 

1763893 

130313 

19 

1878505 

141672 

1861115 

145165 

20 

1976565 

156944 

1958212 

160812 

21 

2074502 

172994 

2055178  | 

177255 

22 

2172308 

189819 

2152005 

194492 

23 

2269978 

207419 

2248689 

212521 

24 

2367505 

225791 

2345221 

231342 

25 

2464884 

244937 

2441596 

250953 

26 

2562108 

264853 

2537807 

271354 

27 

2659172 

285539 

2633848 

292541 

28 

2756067 

306993 

2729711 

314516 

29 

2852791 

329214 

2825392 

337275 

30 

2949335 

352201 

2920883 

360817 
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REPORT  OF  THE  SUPERINTENDENT  OF 


TABLE  II. 


Co-ordinates  of  curvature — Continued. 


•§ 

Latitude  29°. 

Latitude  30°. 

i 

X. 

V • 

X 

y- 

1° 

97426 

412 

96474 

421 

2 

194845 

1649 

192940 

1684 

3 

292250 

3709 

289391 

3788 

4 

389635 

6594 

385821 

6735 

6 

486991 

10303 

482221 

10522 

6 

584313 

14836 

578585 

15151 

7 

681593 

20192 

674904 

20620 

8 

778824 

26370 

771172 

26930 

9 

875999 

33372 

867381 

34080 

10 

973111 

41194 

963524 

.  42068 

11 

1070153 

49839 

1059594 

50896 

12 

1167120 

59305 

1155583 

60562 

13 

1264003 

69590 

1251484 

71064 

14 

1360795 

80695 

1347290 

82404 

15 

1457490 

92619 

1442994 

94679 

16 

1554080 

105360 

1538587 

107588 

17 

1650559 

118918 

1634063 

121432 

18 

1746920 

133292 

1729415 

136108 

19 

1843156 

148481 

1824635 

151615 

20 

1939260 

164464 

1919715 

167953 

21 

2035225 

181300 

2014650 

185120 

22 

2131044 

198925 

2109432 

203115 

23 

2226710- 

217362 

2204053 

221936 

:  24 

2322218 

236608 

2298506 

241583 

25 

2417558 

256661 

2392784 

262052 

26 

2512727 

277520 

2486879 

283345 

27 

2607715 

299183 

2580786 

305456 

28 

2702516 

321649 

2674496 

328387 

29 

2797124 

344918 

2768001 

352134 

30 

2891531 

368985 

2861297 

376697 
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TABLE  II. 


Coordinates  of  curvature — Continued. 


Longitude. 

Latitude  31°. 

Latitude  32°. 

x.  : 

r- 

1 

*. 

y • 

1° 

95491 

429 

94480 

437 

2 

190975 

1717 

188953 

1748 

8 

286444 

3862 

283410 

3932 

4 

381889 

6866 

377842 

6996 

6 

477304 

10728 

472241 

10921 

6 

672680 

16447 

566601 

15726 

7 

668010 

21024 

660911 

21402 

8 

763285 

37467 

755166 

27956 

9 

868499 

34747 

849366 

35370 

10 

953644 

42891 

943472 

43661 

11 

1048712 

51891 

1037509 

52822 

12 

1148694 

61744 

1131466 

62853 

13 

1238584 

72462 

1226308 

73761 

14 

1333876 

84012 

1319054 

85517 

15 

1428057 

96423 

1412687 

98156 

16 

1522625 

109685 

1506199 

111648 

17 

1617069 

123797 

1599588 

126011 

18 

1711382 

138757 

1692829 

141237 

19 

1805557 

154564 

1785932 

157324 

20 

1899587 

171217 

1878880 

174272 

21 

1993463 

188715 

1971669 

192078 

22 

2087177 

207056 

2064289 

210742 

23 

2180728 

226238 

2156733 

230263 

24 

2274093 

246261 

2248991 

260687 

25 

2367279 

267122 

2341058 

271863 

26 

2460278 

288819 

2432923 

293940 

27 

2558070 

311352 

2524579 

316866 

28 

2645660 

334719 

1  2616020 

340638 

29 

2738036 

358916 

2707241 

365256 

30 

2830192 

383943 

2798228 

390715 
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REPORT  OF  THE  SUPERINTENDENT  OF 


TABLE  II. 


Coordinates  of  curvature — Continued. 


4> 

13 

Latitude  33°. 

Latitude  34°. 

i> 

5 

X. 

y- 

z. 

y • 

I® 

93441 

444 

92373 

451 

2 

186873 

1776 

184736 

1803 

3 

280288 

3997 

277082 

4057 

4 

373678 

7105 

369401 

7211 

5 

467034 

11101 

461685 

11267 

6 

560349 

15984 

653926 

16223 

7 

653612 

21754 

646113 

22079 

8 

746817 

28410 

738240 

28835 

9 

839954 

35952 

830295 

36488 

10 

933014 

44378 

922272 

45041 

11 

1025991 

53689 

1014160 

54491 

12 

1118875 

63884 

1105953 

64837 

13 

1211658 

74960 

1197640 

76079 

14 

1304331 

86919 

1289213 

88214 

15 

1396887 

99757 

1380663 

101243 

16 

1489317 

113475 

1471982 

115163 

17 

1581611 

128071 

1563160  i 

129975 

18 

1673763 

143544 

1654189 

145675 

19 

1765763 

159893 

1745061 

162263 

20 

1857605 

177113 

1835766 

179738 

21 

1949278 

195206 

1926297 

198096 

22 

2040775 

214171 

2016644 

217337 

23 

2132087 

234004 

2106800 

237459 

24 

2223208 

254704 

2196754 

258460 

25 

2314126 

276270 

2286499 

280338 

26 

2404836 

298699 

2376026 

303091 

27 

2495329 

321989 

2466328 

326717 

28 

2585597 

346138 

2564394 

351212 

29 

2675630 

371144 

2643217 

376576 

30 

2765423 

397009 

2731788 

402806 
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TABLE  II. 


Coordinates  of  curvature — Continued. 


•§ 

0 

Latitude  35°.  j 

Latitude  36°. 

U 

J 

X. 

y . 

X. 

y- 

1° 

91276 

457 

90151 

462 

2 

182542 

1827 

180293 

1850 

3 

273791 

4112 

270416 

4161 

4 

365011 

7309 

360510 

7398 

5 

456196 

11419 

450567 

11658 

6 

547334 

16443 

540576 

16642 

7 

638418 

22378 

630528 

22649 

8 

729438 

29225 

720414 

29579 

9 

820384 

36982 

810224 

37430 

10 

911249 

45650 

899949 

46202 

11 

1002022 

55226 

989579 

55895 

12 

1092695 

66711 

1079104 

66506 

13 

1183258 

77104 

1168517 

78035 

14 

1273703 

89402 

1257806 

90480 

15 

1364019 

102605 

1346963 

103842 

16 

1454200 

116711 

1435979 

118117 

17 

1544234 

131720 

1524842 

133304 

18 

1634114 

147628 

1613546 

149402 

19 

1723830 

164437 

1702080 

166409 

20 

1813373 

182142 

1790434 

184324 

21 

1902735 

200741 

1878600 

203144 

22 

1991905 

220237 

1966569 

222868 

23 

2080877 

240623 

2054330 

243492 

24 

2169640 

261899 

2141876 

265017 

25 

2258185 

284062 

2229196 

287438 

26 

2346503 

307110 

2316281 

310754 

27 

2434588 

331042 

2403123 

334961 

28 

2522428 

355854 

2489711 

360059 

29 

2610014 

381544 

2576038 

386043 

30 

2697341 

408110 

2662093 

412912 
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REPORT  OP  THE  SUPERINTENDENT  OP 


TABLE  II. 


Co-ordinates  of  curvature — Continued. 


6 

1 

Latitude  37°.  1 

latitude  38°. 

Ti 

s 

X. 

y • 

X, 

y • 

lo 

88999 

467 

87820 

472 

2 

177989 

1869 

175630 

1887 

3 

266959 

4206 

263420 

4246 

4 

366899 

7477 

351180 

7548 

6 

444800 

11681 

438899 

11793 

6 

533653 

16821 

626667 

16980 

7 

622446 

22893 

614174 

23109 

8 

711171 

29897 

701710 

30179 

9 

799817 

37833 

789166 

38189 

10 

888374 

46699 

876530 

47138 

11 

976834 

56495 

963793 

57026 

12 

1065184 

67219 

1050945 

67860 

18 

1153421 

78870 

1137976 

79611 

14 

1241529 

91449 

1224876 

92306 

15 

1329499 

104962 

1311633 

105934 

16 

1417322 

119377 

1398239 

120493 

17 

1504990 

134725 

1484684 

136982 

18 

1592491 

150993 

1570957 

152400 

19 

1679817 

168179 

1657049 

169742 

20 

1766957 

186281 

1742950 

188010 

21 

1853902 

205297 

1828650 

207199 

22 

1940643 

225225 

1914138 

227308 

23 

2027170 

246064 

1999405 

248334 

24 

2113472 

267810 

2084442 

270275 

25 

2199543 

290461 

2169237 

293129 

26 

2285370 

314015 

2253782 

316893 

27 

2370945 

338470 

2338068 

341564 

28 

2456258 

363822 

2422083 

367138 

29 

2541301 

390068 

2505819 

393615 

30 

2626063 

417207 

2589264 

420989 
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TABLE  II. 


Coordinates  of  curvature — Continued. 


1 

latitude  39°. 

Latitude  40°. 

Ti 

3 

X. 

y- 

X. 

1  y' 

10 

86614 

476 

85382 

479 

2 

173218 

1903 

170763 

1916 

3 

969801 

4281 

256103 

4310 

4  . 

346362 

7610 

341420 

7662 

5 

432862 

11889 

426695 

11971 

6 

619320 

17118 

511915 

17236 

7 

606716 

23297 

597071 

23456 

8 

692037 

30424 

682163 

38632 

9 

778275 

38499 

767147 

38762 

10 

864419 

47620 

862046 

47845 

11 

950460 

67487 

936837 

67879 

12 

1036386 

68399 

1021510 

68866 

18 

1122186 

80254 

1106066 

80799 

14 

1207851 

93050 

1190461 

93681 

15 

1293371 

106787 

1274717 

107609 

16 

1378783 

121462 

1358813 

122282 

17 

1463931 

137073 

1442738 

137997 

18 

1548961 

153620 

1526481 

154653 

19 

1633784 

171099 

1610031 

172247 

20 

1718421 

189609 

1693379 

190777 

21 

1802850 

208848 

1776514 

210241 

22 

1887062 

229112 

1859426 

230637 

23 

1970045 

250301 

1942183 

261961 

24 

2054791 

272410 

2024637 

274212 

25 

2138290 

295439 

2106714 

297386 

26 

2221530 

319382 

2188627 

321481 

27 

2304504 

344239 

2270264 

346492 

28 

2387197 

370005 

2361617 

372418 

29 

2469603 

396678 

2432673 

399256 

30 

2551712 

424258 

2513422 

427000 
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REPORT  OP  THE  SUPERINTENDENT  OP 


TABLE  II. 


Co-ordinates  of  curvature — Continued. 


6 

5 

Latitude  41° 

Latitude  42°. 

U 

3 

X. 

y- 

X. 

y- 

1° 

84123 

481 

82839 

484 

2 

168235 

1926 

165666 

1935 

3 

262326 

4334 

248471 

4353 

4 

336382 

7705 

331S43 

7738 

5 

420395 

12038 

413969 

12090 

6 

504353 

17332 

496638 

17407 

7 

588245 

23687 

579240 

23690 

8 

672060 

30803 

661762 

30936 

9 

755786 

38978 

744195 

39146 

10 

839414 

48111 

826526 

48317 

11 

922931 

68200 

908744 

68451 

12 

1006327 

69246 

990839 

69541 

13 

1089591 

81246 

1072798 

81693 

14 

1172713 

94198 

1154610 

94600 

15 

1255680 

108101 

1236266 

108561 

16 

1338484 

122953 

1317753 

123476 

17 

1421111 

138763 

1399060 

139339 

18 

1503552 

155497 

1480176 

166152 

19 

1585796 

173184 

1561090 

173911 

20 

1667833 

191812 

1641791 

192614 

21 

1749651 

211378 

1722270 

212268 

22 

1831238 

231880 

1802512 

232840 

23 

1912587 

253314 

1882509 

254358 

24 

1993684 

275679 

1962249 

276809 

25 

2074520 

298970 

2041721 

300189 

26 

2155084 

323186 

2120915 

324496 

27 

2236366 

348322 

2199820 

349727 

28 

2315354 

374376 

2278425 

375877 

29 

2395038 

401344 

2356718 

402943 

30 

2474408 

429223 

2434691 

430921 
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TABLE  II. 


Coordinates  of  curvature — Continued. 


Longitude. 

Latitude  43°. 

Latitude  44°. 

X. 

y • 

X. 

y • 

1° 

81529 

485 

80194 

480 

2 

163047 

1941 

160377 

1944 

3 

244541 

4367 

240536 

4375 

4 

326001 

7762 

820960 

7777 

6 

407415 

12127 

400737 

12150 

6 

488771 

17461 

480754 

17494 

7 

670058 

23763 

660702 

28807 

8 

651264 

31032  1 

640666 

31089 

9 

732378 

39267 

720337 

39339 

10 

813387 

48466 

800001 

48556 

11 

894282 

58630 

879649 

58737 

12 

975050 

69755 

968967 

69883 

13 

1065680 

81841 

1038243 

81990 

14 

1136160 

94887 

1117367 

95058 

15 

1216479 

108889 

1196327 

109084 

16 

1296627 

123846 

1275112 

124066 

17 

1376690 

139756 

1353708 

140002 

18 

1456367 

156616 

1432106 

156890 

19 

1535920 

174426 

1510294 

174727 

20 

1616264 

193180 

1688258 

193511 

21 

1694380 

212877 

1665990 

213238 

22 

1773254 

233516 

1743477 

233907 

23 

1851878 

255091 

1820708 

255514 

24 

1930240 

277602 

1897670 

278055 

25 

200&328 

301042 

1974355 

301527 

26 

2086132 

325410 

2050748 

325928 

27 

2163640 

350703 

2126840 

351253 

28 

2240841 

376917 

2202620 

377498 

29 

2317726 

404048 

2278076 

404661 

30 

2394281 

432092 

2353197 

432736 
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Co-ordinates  of  Curvature — Continued. 
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48586 
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19 

1484219 

174816 

1457707 
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20 

1560784 
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1532851 

193466 

21 

1637111 

213339 

1607754 

213180 

22 

1713189 

234013 

1682402 

233834 

23 

1789006 

255624 

1756786 

255423 

24 

1864550 
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1830893 

277945 

25 

1939811 

301645 

1904711 

301396 

26 

2014775 

326048 

1978228 

325770 

27 

2089434 

351373 
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351067 

28 

2163773 

377619 

2124317 

377280 

29 

2237784 

404780 
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404406 
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2311449 

432852 

2269067 
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94876 
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108534 
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17 
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18 
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19 

1430766 
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1408403 

173805 

20 

1504467 

193088 

1475645 

192476 

21 

1577926 

212761 
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212083 

22 

1651126 

233370 

1619372 

232622 

23 

1724058 

254912 

1690833 

254090 

24 

1796708 

277382 

1762009 

276482 

25 

1869066 

300779 

1832889 

299796 

26 
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325097 

1903461 

324027 

27 

2012856 

350332 

1973712 

349172 

28 

2084265 

376481 

2043631 

375225 

29 

2155335 

403540 

2113207 

402183 

30 
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431504 

2182427 

430042 
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191631 
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1516902 
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209955 
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230279 
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1657123 

252958 
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1758990 
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1934017 
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400338 
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20 
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1356139 
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21 
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249775 
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185930 
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245381 
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24 
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25 
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286323 

26 

1707398 
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1666725 
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29 
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383897 
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1908730 
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APPENDIX  No.  34. 

Description  of  an  apparatus  devised  by  Assistant  W.  P.  Trowbridge ,  and  of  the  method  of  applying 
it  in  determining  ocean  depths  and  obtaining  specimens  of  bottom . — {Sketch  No.  40.) 

U.  S.  Coast  Survey  Office,  April  6,  1859. 

Dear  Sir:  In  my  report  to  you  of  May  31,  1858,  I  had  the  honor  of  presenting  the  results  of 
an  investigation  of  the  laws  of  descent  of  heavy  bodies  in  the  ocean,  under  the  conditions 
required  in  deep-sea  sounding. 

The  object  of  that  investigation  was  to  ascertain  and  develop  fully  the  causes  of  failure  and 
error  in  deep  soundings,  and  to  devise  a  more  certain  and  reliable  mode  of  measuring  the  depth 
of  the  ocean  in  the  off-shore  hydrography  of  the  Coast  Survey,  and  especially  in  the  swift 
current  of  the  Gulf  Stream. 

I  have  now  to  present  for  your  further  consideration  a  sounding  apparatus  based  upon  the 
developments  given  in  my  former  report,  and  the  result  of  further  study  and  experiments  on 
the  subject. 

The  distinguishing  feature  of  the  method  herein  described,  though  exceedingly  simple  in  its 
application,  has  never  before  been  proposed,  inasmuch  as  its  necessity  could  hardly  have  been 
felt  without  a  careful  analysis  of  the  circumstances  of  descent  of  the  sounding  lead  and  line. 
In  the  method  of  sounding  heretofore  employed,  the  influence  of  the  friction  of  the  water  upon 
the  line,  or  “endwise  resistance/ 7  as  it  is  called  by  Prof.  Airy,  w’as  known  to  exist,  but  the 
amount  of  this  endwise  resistance  in  pounds,  and  its  ultimate  effects  at  great  depths,  had  not 
been  determined.  It  was  supposed  that  by  making  use  of  a  weight  of  thirty  or  forty  pounds 
and  a  small  fishing  line,  this  resistance  would  be  reduced  to  an  inappreciable  amount,  or  at 
least  that  its  effect  in  retarding  the  descent  of  the  lead  would  not  be  sufficient  to  destroy 
confidence  in  the  results. 

It  appears,  however,  from  the  investigations  referred  to,  that  a  weight,  such  as  is  ordinarily 
used  in  sounding,  will  be  practically  held  in  suspension  at  no  very  great  depth,  even  when  the 
line  used  is  the  smallest  that  will  sustain  the  weight  with  safety  in  the  air;  and,  in  confirma¬ 
tion  of  this  conclusion,  the  fact  is  well  established  that,  notwithstanding  repeated  experiments 
made  by  the  most  skilful  officers  and  with  the  utmost  care,  the  bottom  of  the  ocean  has  never 
been  reached  in  its  deepest  parts  ;  and  even  where  the  bottom  has  been  attained,  and  speci¬ 
mens  brought  to  the  surface,  the  uncertainties  of  the  results  have  given  good  grounds  for 
controversy  with  regard  to  the  depth. 

These  failures  and  uncertainties  do  not  arise  from  the  magnitude  of  the  distance  to  be 
measured,  nor  from  the  impenetrability  of  the  fluid  through  which  the  lead  has  to  pass.  Dis¬ 
tances  infinitely  great  and  infinitely  small  in  the  universe,  above  and  around  us,  have  been 
measured  with  precision,  and  the  unexplored  depths  of  the  ocean  are  occupied  by  a  medium 
freely  and  equally  penetrable  at  all  depths.  Yet,  in  this  field — a  field  daily  traversed  by  the 
commerce  of  the  world — a  distance  of  a  few  miles  only  has  baffled  all  attempts  to  measure  it. 

The  difficulty  lies  in  the  simple  cause  stated  above,  viz:  the  “endwise  resistance,”  or  fric¬ 
tion  upon  the  sounding  line,  which  prevents  the  lead  from  going  to  the  bottom  where  the 
depth  is  great. 

The  apparatus  which  I  have  devised  is  designed  to  avoid  this  friction  upon  the  line,  while  at 
the  same  time  the  line  is  not  dispensed  with,  but  is  made  use  of  as  in  the  ordinary  mode. 
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Before  describing  this  apparatus,  I  will  briefly  refer  to  some  of  the  results  given  in  my 
previous  report  on  this  subject. 

The  rate  of  descent  of  an  iron  globe  or  sphere,  as  the  simplest  geometrical  form,  was  first 
determined  when  falling  freely  in  the  ocean,  and  it  was  found  that  a  sphere  will  attain  a 
certain  maximum  velocity  within  twenty-five  feet  of  the  surface,  which  velocity  will  be  kept  up 
without  sensible  increase  or  diminution  to  the  bottom. 

For  a  32-pound  iron  shot  this  uniform  velocity  is  about  sixteen  feet  per  second. 

The  conditions  of  descent  when  a  small  line  is  attached  to  the  sphere  and  drawn  down  with  it 
were  then  discussed,  the  line  being  uncoiled  from  a  reel  on  the  deck  of  the  vessel,  and  drawn 
down  by  the  weight  of  the  sphere.  The  friction  of  this  line  in  the  water  causes  a  remarkable 
change  in  the  rate  of  descent.  Nearly  the  same  maximum  velocity  at  starting  is  obtained,  but 
the  velocity  becomes  rapidly  reduced  until  the  sphere  becomes  suspended  nearly  motionless  in 
the  water. 

Taking  the  simple  case  af  a  32-pound  shot  attached  to  a  small  fishing  line,  the  shot  attains 
its  maximum  velocity  of  sixteen  feet  per  second  within  twenty-five  feet  of  the  surface;  but 
before  a  hundred  fathoms  of  the  line  is  drawn  into  the  water  this  velocity  is  reduced  to  eight 
feet  per  second — a  diminution  of  half  the  velocity  from  the  friction  of  one  hundred  fathoms  of 
line. 

At  five  hundred  fathoms  the  velocity  is  again  reduced  half,  or  to  four  feet  per  second;  and 
at  three  thousand,  to  about  one  foot  per  second;  whereas  at  this  depth,  if  there  is  noline  attached, 
the  shot  will  fall  with  its  original  velocity  of  sixteen  feet  per  second  undiminished .  Below  this 
depth  we  may  determine  in  the  same  way  the  circumstances  in  the  two  cases;  the  shot  falling 
freely  still  retains  its  uniform  velocity  of  sixteen  feet  per  second  at  four,  five,  and  six  thousand 
fathoms  depth;  while  with  the  line  attached,  at  five  thousand  fathoms  the  velocity  is  reduced 
to  a  few  inches  per  second,  and  at  six  thousand  fathoms  the  descent  is  not  perceptible  under 
ordinary  circumstances. 

The  time  of  descent  becomes  an  important  element  also  in  practice.  In  the  two  cases  given 
the  shot  falling  freely  will  descend  to  the  depth  of  three  thousand  fathoms  in  twenty  minutes, 
and  to  the  depth  of  six  thousand  fathoms  in  forty  minutes;  while,  with  the  line  attached,  it  will 
require  two  hours  to  descend  three  thousand  fathoms,  and  eight  hours  to  descend  six  thousand 
fathoms. 

These  effects  were  shown  to  be  due  to  the  friction  alone;  the  amount  of  which  in  pounds  was 
determined  for  different  cases  in  which  different  forms  of  weight  and  different  sizes  of  lines 
were  used;  and  the  entire  inapplicability  of  the  ordinary  mode  of  sounding  for  great  depths, 
and  even  for  ordinary  depths,  where  the  object  is  to  obtain  a  correct  knowledge  of  the  depths, 
was  demonstrated. 

Methods  have  been  proposed  in  which  a  line  is  dispensed  with  by  detaching  a  float  at  the 
bottom  when  the  plummet  strikes,  and  watching  for  the  return  of  the  float  to  the  surface;  but 
this  is  impracticable,  as  there  is  no  material  applicable,  within  our  knowledge,  that  will  float  to 
the  surface  from  the  bottom  of  the  sea,  on  account  of  the  great  pressure  which  condenses  the 
bulk,  so  as  to  render  bodies  specifically  lighter  than  water  at  the  surface  heavier  than  water  at 
even  moderate  depths.  A  line  must  therefore  be  used  to  bring  back  to  the  surface,  any 
machine  by  which  the  depth  may  be  registered  in  the  descent,  and  the  motion  of  this  line  in  an 
extended  form  in  the  water  must  be  avoided. 

The  apparatus  which  I  have  devised  is  designed  to  secure  this  object  by  attaching  to  the 
sinker  a  tube  or  case  in  which  the  sounding  line  is  compactly  coiled,  and  from  which  it  will  be 
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discharged  freely,  thus  causing  the  plummet  to  carry  down  the  ootZ,  while  one  end  of  the  line  is 
held  fast  at  the  surface;  the  line  being  uncoiled  from  the  descending  sinker,  in  the  manner  that 
a  spider  falling  from  a  height  gives  out  a  thread  in  his  descent  by  which  he  retains  communi¬ 
cation  with  the  point  above  to  which  the  thread  is  attached.  The  motion  of  the  line  in  an 
extended  form  through  the  water  being  thus  avoided,  all  the  conditions  of  free  descent  are 
secured,  and  the  plummet  will  descend  to  the  greatest  depths  with  a  rapid  and  uniform  velocity. 

The  depth  is  ascertained  in  the  manner  heretofore  known  as  Massey’s  method,  by  a  helix  or 
curved  blade,  which  is  caused  to  revolve  by  the  motion  of  the  apparatus  through  the  water. 
Instead  of  Massey7  s  Indicator,  however,  which  from  its  faulty  construction  does  not  give  accu¬ 
rate  results,  I  have  adapted  Saxton’s  Current  Metre,  a  much  more  delicate  instrument,  to  this 
purpose. 

A  specimen  tube  is  also  used,  differing  somewhat  from  those  now  in  use  in  construction,  but 
not  in  its  essential  points. 

The  lower  end  of  the  line  is  attached  to  the  register  and  to  the  specimen  box,  which  weigh 
together  only  two  or  three  pounds;  and  as  the  line  is  hauled  in  from  the  bottom  it  brings  up 
the  register  and  specimen  box,  leaving  the  plummet  and  attached  case  at  the  bottom. 

The  details  of  construction  are  shown  in  the  accompanying  drawings  and  description  of  the 
apparatus. 

Besides  overcoming  the  principal  difficulty  iu  sounding,  there  are  other  important  advantages 
secured  by  this  arrangement  which  simplify  rather  than  complicate  the  problem.  These  are 
as  follows: 

First.  There  is  no  strain  upon  the  line  in  the  descent,  except  from  its  own  weight,  no  matter 
to  what  depth  or  with  what  velocity  the  plummet  may  descend.  It  is  possible,  therefore,  to 
employ  a  very  small  line;  a  single  thread  of  silk  may,  in  fact,  be  extended  to  the  bottom  of  the 
ocean.  This  permits  of  the  use  of  a  line  which  may  be  coiled  compactly  within  a  small  space, 
the  strength  of  the  line  being  made  just  sufficient  to  insure  its  being  hauled  in  with  safety, 
bringing  up  at  the  same  time  the  specimen  box  and  the  register.  The  strain  brought  upon  it 
in  hauling  in  will  depend  upon  the  velocity  of  the  upward  motion,  which  may  be  regulated 
accordingly. 

Secondly .  A  rapid  and  uniform  descent  being  secured,  the  indications  of  a  revolving  register 
will  be  reliable  when  attached  to  this  plummet,  while  in  the  present  mode  of  sounding  the 
slow  motion  of  descent  at  great  depths  renders  such  a  mode  of  registering  the  depth  uncertain 
and  unreliable. 

Thirdly .  There  being  no  strain  upon  the  line  in  the  descent,  and  the  motion  being  uniform , 
it  is  practicable  to  determine  the  depth  by  the  time  of  descent,  making  use  of  a  small  insulated 
wire  as  a  sounding  line,  and  determining  the  instant  that  the  weight  strikes  the  bottom  by  an 
electrical  signal  transmitted  through  the  line.  An  apparatus  was  devised  as  long  since  as  the 
year  1845,  for  ascertaining  the  moment  when  the  weight  strikes  the  bottom  by  electricity,  but 
in  the  mode  of  sounding  heretofore  employed  no  particular  advantage  would  result  from  this, 
while  the  danger  of  breaking  the  electric  continuity  is  very  great,  owing  to  the  strain  brought 
npon  the  line  in  the  descent;  and  the  plummet  as  now  used  descends  with  such  a  varying 
velocity  that  even  with  the  time  of  descent  given  no  calculation  will  give  the  depth.  The 
method  has,  therefore,  never  been  put  in  practice.  Whereas,  in  the  method  proposed,  there 
18  no  strain  upon  the  line  in  its  descent,  and  the  plummet  will  fall  through  each  successive 
46 
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hundred  fathoms  in  the  same  time  ;  the  time  of  descent  will  thus  furnish  a  simple  means  of 
calculating  the  depth.  In  this  process  it  will  not  be  necessary  to  recover  the  line,  and  the  time 
required  to  sound  the  ocean  at  any  point  need  only  be  that  required  for  the  plummet  to  sink 
to  the  bottom,  moving  with  any  velocity  which  may  be  desired. 

I  have  made  many  experiments  on  the  best  method  of  coiling  the  line  so  as  to  secure  its 
uncoiling  with  certainty,  and  without  the  possibility  of  a  strain  upon  the  line  or  the  occurrence 
of  a  kink.  I  have  also  given  much  attention  to  the  quality  and  size  of  the  line  to  be  used. 
Upon  these  points  the  practical  working  of  the  apparatus  in  a  certain  degree  depends,  but 
being  merely  mechanical  questions  they  are  easily  settled.  They  are  fully  discussed  in  the 
description  which  accompanies  the  drawings. 

The  importance  of  the  problem  which  is  thus  sought  to  be  solved,  in  connection  with  the 
survey  of  the  coast,  has  never  been  questioned;  a  knowledge  of  the  configuration  of  the  bottom 
of  the  sea  adjacent  to  the  coast  is  necessary  to  the  solution  of  many  questions  of  importance  to 
navigation  and  to  science,  and  especially  that  of  the  ruling  feature  of  the  Atlantic  Coast, 
the  Gulf  Stream;  but  besides  these  considerations  the  question  has  become  one  of  great  public 
interest  in  connection  with  the  laying  of  submarine  telegraphs,  the  risks  of  such  enterprises 
being  diminished  in  proportion  to  the  accuracy  with  which  the  depth  of  the  sea  is  known  at 
every  point  of  any  proposed  line,  and  the  ultimate  practicability  of  such  operations  across  the 
Atlantic  being  yet  to  be  demonstrated  by  new  and  more  accurate  soundings. 

Description. 

The  accompanying  plate  (Sketch  No.  39)  represents  the  instrument  as  at  first  constructed. 
Some  slight  modifications  have  since  been  made  in  the  mode  of  attaching  the  register,  but 
without  affecting  the  general  design. 

Fig.  1  represents  the  plummet  as  it  appears  in  its  descent. 

T,  the  tube  or  case  containing  the  coiled  line. 

W,  the  leaden  or  iron  weight  inserted  in  the  bottom  of  the  tube. 

C,  the  conical  cap. 

R,  the  register  in  its  place  upon  the  cap. 

L,  the  line. 

Fig.  1  a  represents  a  longitudinal  section  of  the  tube,  weight,  and  cap,  showing  the  mode  of 
coiling  the  line  in  balls,  and  the  small  specimen  box  s  passing  through  the  hollow  weight. 

Fig.  2  represents  the  register  on  a  larger  scale. 

h  A,  the  helices  or  blades. 

r  r,  the  register  wheels. 

g  g,  the  locks  for  gearing  and  ungearing  the  wheels. 

Fig.  2  a  represents  the  plan  or  horizontal  view  of  the  register,  it  being  constructed  so  as  to 
offer  the  least  resistance  in  passing  through  the  water. 

Fig.  3  shows  the  detailed  construction  of  the  register  wheels  and  the  helices. 

From  Fig.  1,  it  will  be  seen  that  the  form  of  the  apparatus  admits  of  rapid  motion  through 
the  water.  The  weight  is  conical  and  elongated  and  the  register  presents  the  edges  only  of 
brass  plates  to  the  water,  and  the  line  being  uncoiled  and  discharged  from  the  tube  there  is  no 
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retarding  force  to  the  descent  from  the  line  itself.  Any  desired  velocity  of  descent  may  be 
given  to  the  plummet  by  increasing  or  decreasing  the  weight  W. 

Fig  1  a  shows  the  method  of  coiling  the  line. 

There  are  various  modes  of  doing  this  which  are  in  common  practice  in  twine  and  cotton 
factories;  that  which  is  here  exhibited  is  the  method  of  coiling  in  balls,  all  the  balls  exhibited 
in  the  tube  being  formed  of  one  unbroken  line,  the  line  drawing  out  from  the  centre  of  each, 
until  it  is  all  drawn  from  the  tube.  The  machinery  for  winding  these  balls  is  very  simple. 

The  essential  points  in  the  coiling  are  to  coil  the  line  in  as  compact  a  space  as  possible,  so 
as  to  insure  certainty  of  discharge  without  danger  of  kinking.  Two  other  modes  of  coiling 
are  now  under  consideration,  either  of  which  may  be  better  than  the  method  by  balls.  One  is 
to  wind  upon  a  spindle,  and  the  other  to  lay  the  line  in  a  sort  of  compound  coil,  directly  in  the 
tube.  All  these  methods  are  now  practiced  in  the  factories  on  a  large  scale  for  winding  twine 
and  cotton.  9 

The  line  used  should  be  about  five  hundredths  of  an  inch  in  diameter,  and  as  strong  as  it 
can  be  made  of  that  size.  A  braided  line  of  Holland  flax  or  silk  of  five  hundredths  of  an  inch 
in  diameter  may  be  made  to  bear  a  strain  of  forty  or  fifty  pounds,  which  is  abundantly  strong 
for  the  purpose,  as  the  weight  and  case  are  left  at  the  bottom,  the  register  and  specimen 
tube  only  being  brought  up. 

Tube. 

The  tube  may  be  made  of  tin  in  sections  of  eighteen  inches  in  length,  with  stove-pipe  joints 
and  bayonet  fastenings.  The  object  of  this  is  to  adapt  the  length  of  the  tube  readily  to  the 
amount  of  line  which  it  is  to  contain.  A  tube  four  inches  in  diameter  will  contain  nearly  a 
mile  of  line  to  each  foot  of  the  tube. 

Sinker  and  specimen  tube . 

The  sinker  is  made  of  cast  iron  or  lead  of  any  desired  weight,  depending  upon  the  desired 
velocity  of  descent.  A  weight  of  twenty-five  pounds  has  been  adopted. 

The  sinker  is  conical  and  is  inserted  into  the  lower  end  of  the  tube  containing  the  line  and 
fastened  to  this  tube  by  screws  or  by  a  bayonet  joint  and  fastening.  The  weight  has  a  conical 
hole  or  cavity  through  its  entire  length,  through  which  the  small  specimen  tube  passes  in  the 
manner  shown  in  the  drawing. 

The  specimen  tube  is  a  tube  of  thin  brass  passing  through  the  weight  and  attached  to  the 
lower  end  of  the  line  within  the  large  tube.  This  specimen  tube  is  fitted  with  a  valve  open¬ 
ing  upwards  in  the  bottom,  which  closes  when  the  tube  is  drawn  up,  thus  retaining  the  mud 
which  is  forced  into  the  tube  when  the  weight  strikes  bottom.  The  specimen  tube  fits  loosely 
in  the  bottom  of  the  weight  so  that  it  may  be  easily  drawn  out  as  the  line  is  hauled  in. 

Cap . 

The  cap  is  used  for  two  purposes:  to  contract  the  upper  end  of  the  tube  containing  the  line 
so  that  the  line  cannot  rise  in  bulk  out  of  the  tube,  and  for  supporting  the  register.  It  is 
formed  in  the  shape  of  the  frustum  of  a  cone,  cut  away  on  one  side  as  well  as  open  at  the  top, 
so  as  to  allow  the  line  to  be  discharged  freely.  A  flat  strap  is  fastened  to  the  top  of  the  frus¬ 
tum  nearly  in  the  line  of  the  axis  of  the  tube,  and  upon  this  strap  the  register  is  set,  as  shown 
in  the  drawing;  the  register  is  kept  in  its  place  by  loose  collars. 
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Register. 

The  apparatus  for  measuring  the  depth  consists  of  a  helix  or  curved  blade  attached  to  a 
vertical  axis,  and  wheels  gearing  into  an  endless  screw  upon  this  axis.  The  revolutions  of  the 
helix,  caused  by  the  motion  through  the  water,  are  communicated  to  the  wheels,  which  are 
graduated  so  as  to  indicate  the  number  of  revolutions  of  the  helix. 

Two  registers  are  attached  to  one  plummet  by  attaching  them  together  in  the  manner  shown 
in  figure  2,  by  means  of  brass  plates.  The  blades  are  made  to  turn  in  opposite  directions,  and 
will  operate  as  checks  upon  each  other,  and  also  counteract  the  effect  of  any  rotary  motion  in 
the  plummet. 

The  construction  of  the  blades  and  wheels  and  the  mode  of  gearing  them  with  the  endless 
screw  are  shown  in  figure  3.  The  wheels  are  differential  wheels;  that  is,  they  are  concentric, 
one  of  them  having  one  hundred  teeth  and  the  other  one  hundred  and  one  teeth.  The  cross 
bar  ( b )  has  a  slight  motion,  carrying  with  it  the  wheels;  this  motion  is  governed  by  a  spring  s. 
To  gear  the  wheels  the  cross  bar  is  pressed  towards  the  endless  screw  until  the  teeth  gear  with 
that  screw  and  the  bar  is  there  locked,  as  shown  in  figure  2  at  gg.  The  revolution  of  the 
blades  will  now  cause  both  wheels  to  turn,  and  after  one  hundred  revolutions  the  wheels  will 
be  found  separated  by  one  tooth  or  one  division.  The  differences  thus  measure  hundreds  of 
revolutions.  In  the  register  from  which  the  drawings  were  made,  the  blades  revolve  once  in 
two  feet;  one  hundred  revolutions  will  therefore  correspond  to  two  hundred  feet,  or  one  division 
of  the  scale  of  the  register  to  thirty-three  fathoms. 

When  the  register  is  hauled  up,  the  arms  at  gg)  figure  2,  drop,  and  the  springs  cause  the 
wheels  to  ungear  and  fly  back,  where  they  are  held  motionless  by  a  projecting  point  at  n,  figure 
3.  The  arms  are  made  to  drop  by  means  of  a  small  wire,  which  is  attached  to  the  cap,  as 
shown  at  (w,)  figure  1.  This  wire  is  fastened  to,  or  hooks  over  the  ends  of  the  arms,  and  when 
the  register  is  drawn  off,  the  arms  fall. 

Mode  of  attaching  the  line  to  the  register  and  specimen  tube. 

Before  the  line  is  put  into  the  tube,  it  is  attached  to  the  specimen  tube  at  a  point  four  or  five 
feet  from  the  end  of  the  line,  the  spare  end  is  passed  through  the  tube,  and  when  the  balls  are 
all  put  in  the  tube  the  extreme  end  of  the  line  coming  out  at  top  is  attached  to  the  register, 
after  taking  a  few  turns  around  the  top  of  the  strap,  the  register  being  in  its  place. 

The  line  is  thus  attached  to  the  specimen  tube  and  register  only,  and  not  to  the  large  tube 
or  weight. 

When  the  plummet  strikes  the  bottom  a  part  of  the  line  will  remain  in  the  tube  coiled ;  by 
hauling  in  the  line  this  part  will,  however,  be  uncoiled,  and  on  coming  to  the  bottom  of  the 
coil  the  specimen  tube  will  be  drawn  up  through  the  large  tube,  and  after  the  specimen  tube 
comes  out  the  register  will  be  drawn  off  the  strap,  and  thus  the  large  tube  and  weight  will  be 
disengaged  from  the  line,  specimen  tube,  and  register,  and  by  continuing  to  haul  in,  the  register 
and  specimen  tube  will  be  brought  to  the  surface.  The  plummet  on  striking  will,  under  most 
circumstances,  remain  sticking  in  the  mud  in  an  upright  position. 

Very  respectfully,  your  obedient  servant, 

W.  P.  TROWBRIDGE, 

Assistant  Coast  Survey. 

A.  D.  Bache,  LL.D., 

Superintendent  U.  S.  Coast  Survey. 
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Extracts  from  letters  of  J.  M.  Batchdder,  esq.,  stating  the  results  of  trials  made  with  Hunt? s  tide- 

metre  at  Charlestown  navy  yard ,  Mass. 


Boston,  August  30,  1859. 

Sir:  *  *  *  Below  are  given  the  results  of  eighty  observations  made  with  the 

pressure  tide-metre  when  the  bag,  tube,  and  guage  were  filled  with  air.  The  mean  differences 
and  error  are  also  shown,  but  it  is  probable  that  the  actual  error  is  less  than  the  result  given 
in  the  column  so  designated,  as  the  greatest  difference  occurred  when  the  surface  of  the  water 
was  agitated,  and  the  least  when  it  was  most  calm. 

To  determine  the  effect  produced  by  the  escape  of  air,  the  bag  was  fully  distended,  and 
immersed  to  the  depth  of  thirteen  feet,  and  the  position  of  the  index  noted.  The  instrument 
was  then  taken  up  and  one-half  of  the  air  allowed  to  escape  from  the  bag,  but  on  being  again 
immersed  to  the  same  depth  the  index  remained  as  before. 

No  observations  were  made  with  reference  to  temperature,  as  the  change  of  volume  of  the 

air  from  this  cause  would  be  very  slight  as  compared  with  the  distended  and  half-filled  bag. 
*  *  *  * 


Result  of  trials  made  with  the  pressure  tide-meter  at  Charlestown  navy  yard  in  August ,  1859. 


i* 
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I” 

1 

9 

3 

4 

5 

6 

7 

8 

Maxi  mam. 

Minimum. 

Mean. 

Feet. 

Feet. 

Feet. 

Fee*. 

Fleet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

0 

9.9 9 

9.97 

9.87 

9.90 

9.90 

3.06 

9.99 

9.90 

3.06 

2.93 

1 

3.87 

4.09 

3.96 

3.96 

3.87 

4.03 

3.96 

3.98 

4.00 

3.96 

9 

4.83 

5.00 

4.94 

4.99 

4.95 

5.00 

5.00 

4.95 

5.00 

4.96 

3 

5.88 

5.90 

5.87 

5.87 

5.93 

5.93 

5.90 

5.e8 

5.99 

5.89 

4 

8.87 

8.97 

8.86 

6.97 

6.97 

7.00 

6.97 

6.99 

7.00 

6.95 

5 

7.85 

7.85 

7.86 

7.85 

7.80 

7.99 

7.87 

7.80 

7.99 

7.80 

7.85 

0 

8.87 

8.89 

8.91 

8.89 

8.78 

8.86 

8.93 

8.86 

8.93 

8.78 

8.86 

7 

9.83 

9.80 

9.87 

9.75 

9.83 

9.86 

9.75 

9.75 

9.87 

9.75 

9.80 

8 

10.87 

10.89 

10.90 

10.83 

10.83 

10.90 

10.83 

10.83 

10.90 

10.83 

10.86 

9 

11.90 

11.94 

11.91 

11.91 

11.91 

11.99 

11.90 

11.86 

11.99 

11.86 

11.91 

10 

19.80 

19.99 

19.87 

19.87 

19.87 

19.87 

12.84 

19.84 

19.99 

19.80 

19.86 

Bag  filled  with  air. 

From  the  first  mark  (0)  on  the  tube  to  the  bottom  of  the  air-vessel  three  feet. 


Mean  of  eighty  observations  given  above. 


Difference. 

Error. 

Fid. 

2.93 

Feet. 

Fid. 

3.96 

1.03 

.03  + 

4.96 

1.00 

.00 

5.89 

.93 

.07  — 

6.95 

1.06 

.06  + 

7.85 

.90 

.10  — 

8.86 

1.01 

.01  + 

9.80 

.94 

.06  — 

10.86 

1.06 

.06  + 

11.91 

1.05 

.05  + 

12.86 

.95 

.05  — 
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.September  17,  1859. 

*  *  *  Notes  are  here  appended  of  further  trials  of  the  pressure  tide-meter,  made 

at  your  request,  the  instrument  being  filled  with  pure  water. 

It  will  be  noticed  that  in  the  column  headed  4 4  mean’  ’  we  have  on  the  third  line  4. 02  feet, 
and  when  the  water  is .  7.00  44 

11.02  44  higher, 

as  in  the  tenth  line. 

The  intermediate  observations  would  be  equally  accurate  if  the  dial-plate  of  each  instrument 
was  graduated  by  marking  the  position  of  the  index  at  each  successive  tenth  of  a  foot  immersed, 
beginning  with  a  depth  of  not  less  than  three  or  four  feet.  The  bag,  when  in  use,  should  always 
be  at  this  depth  below  low-water  mark. 

The  differences  noted  at  the  same  depth  of  immersion  (column  nine)  are  mainly  due  to  oscil¬ 
lation  of  the  water,  and  in  a  very  slight  degree  to  friction  of  the  index  gear. 

Trials  made,  at  Charlestown  navy  yard  in  September,  1859. 


Diir.  of  depth 
of  immersion 
in  feet. 

Observations 

1. 

Obeerratlons 

9. 

Observations 

3. 

Obeerratlons 

4. 

Observations 

5. 

Martmnm. 

Mlnisanm. 

Difference. 

Mean. 

FtH. 

F**t. 

IM. 

Ad. 

Ad. 

Ad. 

Ad. 

Ad. 

Ad. 

Ad. 

0 

9.60 

9.50 

9.50 

9.45 

9.50 

9.50 

9.45 

.05 

9.49 

1 

3.00 

3.10 

3.08 

3.00 

3.00 

3.10 

3.00 

.10 

3. or 

9 

4.05 

4.05 

4  05 

3.96 

3.97 

4.05 

3.97 

.08 

4.08 

3 

4  80 

4.80 

4.80 

4.79 

4.65 

4.80 

4.65 

.15 

4.75 

4 

5.65 

5.70 

5.60 

5.58 

5.55 

5.70 

5.55 

.15 

5.69 

5 

6  40 

6.38 

6.37 

6.38 

6.35 

6.40 

6.35 

.05 

6.36 

6 

7.60 

7.69 

7.56 

7.60 

7.50 

7.69 

7.50 

.19 

7.58 

7 

8.75 

8.78 

8.60 

8.68 

8.70 

8.78 

8.60 

.18 

8.70 

8 

10.09 

10.09 

9.90  | 

9.83 

9.90 

10.09 

9.83 

.19 

9.93 

9 

11.05 

11.05 

11.00 

11.00 

11.00 

11.05 

11.00 

.05 

11.09 

10  ] 

19.05 

11.95 

11.95 

19.06 

19.00 

19.05 

11.95 

.10 

19.00> 

1 

19.00 

19.10 

19.08 

19.00 

19.00 

19.10 

19.00 

19.04) 

*  The  fifurea  on  the  lost  line  are  obtained  by  adding  nine  feet  to  those  on  the  second. 


To  determine  fully  the  practical  value  of  this  apparatus  I  think  it  should  be  set  up  with  one 
of  the  common  gauges,  and  the  indications  of  each  observed  and  compared  daily  for  one  or  two 
months.  *  *  * 

Very  respectfully,  your  obedient  servant, 

J.  M.  BATCHELDER. 


Prof.  A.  D.  Bache, 

Superintendent  United  States  Coast  Survey. 
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APPENDIX  No.  36. 


Letter  of  the  Secretary  of  the  Treasury  relative  to  placing  the  Coast  Survey  steamer  Active  under 

the  authority  of  Brevet  Lieut.  General  Scott. 


Treasury  Department,  September  16,  1859. 

Sib:  I  have  to  inform  you  that,  by  direction  of  the  President,  the  Coast  Survey  steamer 
“  Active”  has  been  placed  under  the  authority  of  Brevet  Lieutenant  General  Winfield  Scott, 
United  States  army,  and  Commander  James  Alden,  U.  S.  N.,  has  been  instructed  by  this 
department,  under  date  of  the  15th  instant,  to  obey  all  orders  emanating  from  him. 

Very  respectfully,  your  obedient  servant, 


Prof.  A.  D.  Bache, 

Superintendent  Coast  Survey. 


HOWELL  COBB, 
Secretary  of  the  Treasury. 


APPENDIX  No.  37. 

Letter  of  Captain  John  Pope ,  TJ.  S.  N.,  commandant  at  Portsmouth  navy  yard ,  addressed  to  Lieut. 
Comg.  Alex1  r  Murray ,  TJ.  S.  N.,  Assistant  Coast  Survey ,  on  the  occasion  of  service  rendered 
by  the  C.  S.  steamer  Bibb. 


U.  S.  Navy  Yard,  Portsmouth ,  N.  H.,  October  1,  1859. 

Sib:  Your  promptness  in  answering  a  request  to  tow  the  United  States  ship  Cumberland  from 
the  lower  harbor  to  this  navy  yard  on  the  3d  ultimo  calls  forth  my  acknowledgment  and  thanks, 
and  I  trust  that  your  action  will  be  approved  by  the  Superintendent  of  the  Coast  Survey. 
Had  you  not  rendered  the  assistance  you  did  in  towing  up  the  Cumberland  that  vessel  would 
have  been  detained  by  head  winds  five  or  six  days  in  the  lower  harbor. 

Yery  respectfully,  your  obedient  servant, 


JOHN  POPE, 


Commandant . 


Lieut.  Comg.  A.  Murray, 

Coast  Surveying  Steamer  Bibb. 


APPENDIX  No.  38. 


Letter  addressed  to  the  Superintendent  by  Captain  D.  O.  Farragut ,  TJ.  S.  N.,  on  visiting  Beaufort 
river,  South  Carolina ,  with  the  United  States  steamship  Brooklyn. 


United  States  Sloop-of-Wab  Brooklyn, 
Beaufort  Roads,  South  Carolina,  February  17,  1859. 
Sib:  Permit  me  thus  to  acknowledge  the  great  service  I  have  received  from  the  Coast  Survey, 
through  the  kindness  of  Mr.  C.  0.  Boutelle,  chief  of  the  party  encamped  at  Land’s  End,  mouth 
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of  Beaufort  river,  South  Carolina,  who  volunteered  his  services,  and  handsomely  piloted  this 
ship  up  to  within  four  and  a  half  miles  of  the  town  of  Beaufort  and  down  again;  and  continued 
to  extend  every  assistance  and  courtesy  in  his  power  during  our  stay  in  these  waters. 

Very  respectfully,  your  obedient  servant, 

D.  G.  FARRAGUT, 
Captain  United  States  Navy . 

Professor  A.  D.  Bache, 

Superintendent  Coast  Survey ,  Washington  city. 


APPENDIX  No.  39. 

Letters  addressed  to  Lieutenants  T.  A.  Craven  and  J.  N.  Maffitt ,  U.  S.  N.,  on  their  detachment 

from  the  Coast  Survey. 


Coast  Survey  Offce,  June  18,  1859. 

Dear  Sir:  I  feel  too  deeply  indebted  for  the  sympathy  and  hearty  co-operation  manifested 
by  you  while  attached  to  the  Coast  Survey  to  permit  the  occasion  which  returns  you  to  general 
duty  in  the  naval  service  to  pass  without  expressing  my  sense  of  the  value  of  your  labors. 
Apart  from  the  devotion  shown  as  one  of  the  naval  assistants,  it  is  natural  to  suppose  that  your 
early  experience  in  the  work  gave  enhanced  interest  to  your  later  efforts,  and  I  cannot  but 
regard  the  long  period  of  your  co-operation  in  the  survey  as  one  of  the  happy  incidents  of  my 
superintendence. 

The  large  share  which  you  have  contributed  to  the  hydrographic  results  of  the  Coast  Survey 
would  alone  permanently  associate  your  name  with  that  national  work.  Those  with  whom  you 
have  acted  will  have  also  in  memory  the  ready  spirit  for  co-operation,  the  uniform  courtesy, 
and  the  qualities  of  head  and  heart  that  never  fail  in  contributing  to  success. 

Receive,  my  dear  sir,  the  assurance  that  my  kind  wishes  will  ever  accompany  you  to  what¬ 
ever  field  of  duty  you  may  be  called  in  the  range  of  your  profession. 

Yours,  respectfully  and  truly, 


Lieut.  Comg.  T.  A.  M.  Craven, 

United  States  Navy. 


A.  D.  BACHE, 

Superintendent  U.  S  Coast  Survey. 


Coast  Survey  Offce,  June  17,  1859. 

Dear  Sib:  I  cannot  permit  the  occasion  to  pass  which  severs  your  connection  with  the  Coast 
8urvey  without  expressing  my  deep  sense  of  the  value  of  your  services  while  associated  in 
that  work.  Where  so  many  are  employed,  relative  merits  and  special  efficiency  can  be  per¬ 
ceived  and  appreciated  only  by  one  charged  with  the  general  superintendence;  and  in  that 
light  it  is  now  a  pleasure  to  say  that  your  labors  in  the  prosecution  of  the  hydrography  must 
ever  rank  in  my  estimation  as  of  the  highest  order.  Your  career  during  the  extended  period 
of  your  service,  and  since  your  recent  assignment  to  Coast  Survey  duty,  was  marked  by  that 
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rare  aptitude  and  intelligence  in  regard  to  the  work  which  assist  in  planning,  and  by  persever¬ 
ance  which  left  nothing  to  be  desired  in  reference  to  the  time  of  its  execution.  A  comparison 
shows  that  in  hydrographic  results  your  efforts  have  been  seldom  if  ever  excelled  by  those  of 
any  other  officer.  The  high  estimation  in  which  I  have  regarded  them  would  be  weakened  by 
specification  in  addressing  one  so  fully  qualified  for  the  widest  range  of  duty  in  the  naval  pro¬ 
fession.  As  nothing  has  occurred  throughout  the  long  period  of  your  connection  with  the 
Coast  Survey  to  stay  the  increasing  regard  won  by  your  even  courtesy  and  manly  bearing,  my 
regret  in  taking  leave  of  you  is  the  greater.  I  shall  ever  recur  to  your  name  as  one  of  the 
most  efficient  of  naval  assistants  of  the  Coast  Survey  with  feelings  of  pride  and  pleasure. 

Yours,  respectfully, 


A.  D.  BACHE, 


Lieut.  Comg.  J.  N.  Maffitt, 

United  States  Navy . 


Superintendent  U.  S.  Coast  Survey. 


APPENDIX  No.  40. 


Aids  to  navigation  recommended  in  reports  made  to  the  Superintendent  by  Assistants  of  the  Coast  Survey . 


Sec. 

Object. 

By  whom  recommended. 

Date  of  report,  &c. 

I. 

Buoy  on  Huzzey’ s  Rock,  south  of 
Fletcher's  Neck,  Wood  island,  Me. 

Lieut.  Comg.  Alex.  Murray,  U.  S.  N. .  J 

Referred  to  the  Light-houao  Board  Oct. 
15, 1859.  (Appendix  No.  41.) 

I. 

Buoy  to  mark  the  extremity  of  a  sand 
spit  near  Fletcher’s  Neck,  Wood 
island,  Me. 

Referred  to  the  Light-house  Board  Oct 
15, 1859.  (Appendix  No.  41.) 

I. 

Buoy  to  mark  the  position  of  Cashe’s 
Ledge,  ofF  the  coist  of  Mass. 

Referred  to  the  Light-house  Board  Sept. 
15, 1859. 

V. 

Buoys  to  mark  the  Bird  Key  and  Cow 
Pen  channels,  St.  Helena  sound, 

8.  0. 

Buoys  in  the  East  channel,  Port  Royal 
sound,  8.  C. 

Lieut. Comg.  J.  N.  Maffitt,  U.  8.  N.... 

Referred  to  the  Light-house  Board  May 
26, 1859.  (Appendix  No.  42  ) 

V. 

Lieut.  Comg.  O.M.  Fauntleroy,  U.  S.  N. 

Referred  to  the  Light-house  Board  July 
8, 1859.  (Appendix  No.  43.) 

APPENDIX  No.  41. 

Letter  to  the  Secretary  of  the  Treasury ,  communicating  recommendations  from  Lieut.  Comg. 
Alexander  Murray ,  U.  S.  N.,  Assistant  Coast  Survey,  for  buoys  in  the  vicinity  of  Fletcher1 8 
Neck ,  coast  of  Maine. 

Philadelphia,  October  15,  1859. 

Sib:  I  have  the  honor  to  communicate  the  following  extract  from  a  letter  addressed  to  me, 
under  date  of  October  9,  by  Lieut.  Comg.  Alexander  Murray,  U.  S.  N.,  Assistant  Coast 
Survey,  and  would  respectfully  request  that  a  copy  be  furnished  to  the  Light-house  Board : 

i  ‘  In  the  place  indicated  on  the  enclosed  sketch  (coast  of  Maine)  there  is  a  rock  whose  posi¬ 
tion  has  been  determined  by  this  party.  It  is  called  Huzzey1 8  Bock;  and  being  very  sharp, 
with  three  and  four  fathoms  of  water  about  it,  and  contiguous  to  ‘Wood  Island  harbor/  is 
dangerous.  I  recommend  that  a  buoy  be  placed  near  it. 

47 
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“Between  '  Nigger  island ’  and  ‘Fletcher’s  Neck  signal,’  near  the  spot  indie ited  by  red  ink 
aand  ahoal-marks,  is  the  end  of  a  spit.  This  is  in  the  harbor,  and  shoold  be  marked  with  a  red 
buoy ,  as,  entering  through  the  west  channel,  it  would  be  on  the  starboard  hand.  ’ 

Very  respectfully,  yours, 


A-  D.  BACHE, 


Hon.  Howell  Cobb, 

Secretary  of  the  Treasury. 


Superintendent  U.  B.  iJoast  Survey. 


APPENDIX  No.  42. 


Letter  to  the  Secretary  of  the  Treasury ,  communicating  a  recommendation  from  Lied.  Comg.  J.  N. 
Maffitt ,  U.  S.  N.,  Assistant  in  the  Coast  Survey,  for  placing  buoys  in  St.  Helena  sound,  S.  C. 


Coast  Survey  Office,  May  26,  1859. 

Sir:  I  have  the  honor  to  present  for  the  consideration  of  the  Light-house  Board  the  following 
extract  from  a  communication  addressed  to  me  by  Lieut.  Comg.  J.  N.  Maffitt,  U.  3.  N.,  Assistant 
Coast  Survey,  under  date  of  May  25: 

“For  the  convenience  of  steamers  in  passing  through  the  South  Edisto  river  into  St.  Helena 
sound,  S.  C.,  two  second  class  buoys  should  be  placed  in  what  is  called  the  Bird  Key  and  Cow 
Pen  channel.  These  would  enable  steamers  to  pass  with  a  great  saving  in  distance,  and  in 
comparatively  smooth  water  while  the  wind  is  blowing  fresh. 

“The  commanders  of  the  steamers  ‘Edisto*  and  ‘Everglade*  have  felt  the  necessity  for  these 
aids  in  navigation,  and  would  willingly  furnish  the  use  of  their  boats  for  establishing1  the  buoys 
in  their  places.*  * 

The  positions  of  the  desired  buoys  are  marked  3  and  4  on  the  enclosed  tracing. 

Very  respectfully,  yours, 


Hon.  Howell  Cobb, 

Secretary  of  the  Treasury. 


A.  D.  BACHE,  Superintendent. 


APPENDIX  No.  43. 

Letter  to  the  Secretary  of  the  Treasury,  communicating  the  recommendation  of  Lieut.  Comg.  C.  M. 
Founder oy,  U.  S.  N.,  Assistant  Coast  Survey,  for  buoys  to  mark  the  East  channd  into  Port 
Royal  sound,  S.  C. 

Cambridge,  Massachusetts,  July  8,  1859. 

Sir:  In  reporting  the  completion  of  soundings  by  the  hydrographic  party  in  the  several 
channels  of  Port  Royal  entrance,  S.  C.,  Lieut.  Comg.  C.  M.  Fauntleroy,  U.  S.  N.,  Assistant 
Coast  Survey,  suggests  that  the  East  channel  passage  should  be  buoyed  out  as  soon  as  practicable. 

The  recommendation  being  based  upon  the  results  of  his  examinations,  as  shown  by  the 
hydrographic  sheet,  I  would  respectfully  request  that  a  copy  of  this  communication  may  be 
transmitted  to  the  Light-house  Board. 

Very  respectfully,  yours, 

A.  D.  BACHE,  Superintendent. 

Hon.  Howell  Cobb, 

Secretary  of  the  Treasury. 
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1.  — A.  Progress  sketch,  Section  I,  (primary  triangulation.) 

2.  — A  bis.  Progress  sketch,  Section  I,  (secondary  triangulation,  topography,  and  hydrography. ) 

3.  —  Seacoast  of  Maine,  from  Kennebec  entrance  to  Portland. 

4.  —  Portland  harbor. 

5.  —  Lynn  harbor,  Mass. 

6.  —  Muskeget  channel,  (new  edition.) 

7.  — B.  Progress  sketch,  Section  II. 

8.  —  Hempstead  harbor,  Long  Island  Sound. 

9.  — 0.  Progress  sketch,  Section  III. 

10.  —  Chesapeake  bay  (sheet  No.  4)  from  Potomac  river  to  Pocomoke  sound. 

11.  —  Chesapeake  bay  (sheet  No.  5)  from  Pocomoke  sound  to  York  river  entrance. 

12.  —  Chesapeake  bay  (sheet  No.  C)  from  York  river  entrance  to  Cape  Henry. 

13.  —  Patuxent  river,  Md. 

14.  —  St.  Mary’s  river,  Md. 

15.  — I).  Progress  sketch,  Section  IV. 

16.  — E.  Progress  sketch,  Section  V. 

17.  —  Bull’s  bay,  S.  C.,  (new  edition.) 

18.  —  Port  Royal  entrance  and  approaches,  S.  C. 

19.  —  Sapelo  sound  and  approaches,  Ga. 

20.  — P.  Progress  sketch,  Section  VI. 

21.  — F  bis.  Progress  sketch,  Section  VI,  (Florida  reefs  and  keys.) 

22.  —  Florida  reefs  and  keys  from  Newfound  harbor  key  to  Boca  Grande  key. 

23.  — G.  Progress  sketch,  Section  VII. 

24*. —  Cedar  keys,  (new  edition.) 

25.  —  St.  George’s  sound,  Fla.,  (eastern  part.) 

26.  — H.  Progress  sketch,  Section  VIII. 

27.  —  The  Rigolets,  La. 

28.  — I.  Progress  sketch,  Section  IX. 

29.  —  Coast  of  Texas  and  Matagorda  bay. 

30.  — J.  Progress  sketch,  Section  X,  (lower  part.) 

31.  — J  bis.  Progress  sketch,  Section  X,  (upper  part.) 

32.  —  San  Pedro  harbor,  Cal. 

33.  —  Crescent  City  harbor,  Cal. 

34.  — K.  Progress  sketch,  Section  XI. 

35.  —  Diagrams  illustrating  the  distribution  of  temperature  in  the  Florida  straits. 

36.  —  Sketch  showing  general  progress  in  the  survey  of  the  Atlantic,  Gulf,  and  Pacific 

coasts. 

37.  —  Diagrams  illustrating  the  results  of  magnetic  observations  at  Girard  College,  Phila¬ 

delphia. 

38.  —  Lines  of  equal  magnetic  variation  for  the  year  1858. 

39.  —  Trowbridge’s  apparatus  for  deep-sea  soundings. 

40.  —  Mitchell’s  apparatus  for  measuring  currents  and  improved  pile  for  sea  structures. 

0  Omitted. 
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